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§ 1. Coppice, with a complete standing crop. 


Trena is nothing easier to understand than the workin, 
scheme of a coppice 5 I shall, however, enter into somo deta: 
on the subject, because simplicity being the most important 
quality of a working scheme, ono prepared for a coppice will 
serve as a model and guide for those suitable for high forests. 


Sapporo that 800 acres of forests which we wish to manage 
as coppice, with a rotation of 20 years, contains 


1B netes, sue aoe wae Lyear old, 
15 ai a 2 years 4, 
16 a fee dee Be eg 


and so on, the forest growth of each of theso compartments boing 
of a similar character, and those of different ages either follow~ 
ing each other in a regular manner so as to form a rear forest, 
or boing disposed in an irrogular way atd arranged without 
any particular order of succession, ‘The last case, which is seldom 
met with in coppice, where the fellings aro-usually made in re~ 
gular succession, often happens in the ease of high forest, and 
will bo better understood if we first explain the working of 
coppices where the standing orop is arranged in regular succos= 
sion of ages, =~ 


A.—Working scheme of a coppice where the standing orep is 

complote and regularly arranged. 

‘The idea which I havo just given of a regular forest muat 
not be understoad too literally, for it is probable that if St wore 
necessary to find, in such an example as wo havo chosen, 
succession of compartments of 15 acres ench and in regular 
succession of ages from 1 to 20, such a porfect forest would 
nover in reality be met with. 

® 
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[A forest may he considered ‘regular’ if the scale of a 
‘bo so arranged as to allow of the maicrial corresponding to the 
chosen exploitability being regularly constituted. 

In sylviculture, as in agriculture, there aro limits and ay 
proximations. which we must loarn’ to understand and make 
allowaneo for. 

General scheme of exploitation. 

Lot us suppose that the division into compartments, which, 
in tho case of coppice, is most often made according to the lines 
of former workings, has given us— 


Age. 
Comgt. A. 90 acres coppice, oak and hornbeam, 20 years, 
B. 15 17 


a ore pal ais, Ge i: 

eas oak alone, wih 

a) ea ee ee ee 

32 B18 3) oak,beochand'birel, 11 5, 
F, 30 r 


G. 60 young, beech and hornbeam, 6 5, 
my alder, we Ap 
T. 45 7 plantation oak and lotabeam, 3 5, 
800 


‘Woshall divide tho 300 acres into 20 fellings of 15 acres each, 


Arrangement of fellings in a coppice wood. 
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following each other in regular order, so that each felling will he 
allotted to a particular year of the rotation. It is genorally ad- 
mitted that coppice fellings of equal area yield equal products. 
It is not of much use ts attempt to form fellings with areas pro- 
portional to the fertility of the soil, for it is vary difficult to 
estimate the latter at all exactly. If in spite of this difficulty 
we should determine to make tho areas proportional to the fer 
tility of the soil, it would often happen that after one rotation 
the conditions of fertility might alter so as to make it nocessary 
to start a fresh division into fellings, and again to survey, do- 
mareato, and clear the lines. ‘The simplest measures are always 
the best, and if it should happen that a precipice or a blank 
space unsuited for forest growth bo met with, there isnothing to 
prevent us from adding a sufficient area to the particular felling 
tn which. ib occurs. 


Tho working scheme, which old foresters used to call the 
‘arrangement or ‘ constitution of regulated follings,’ is so sim= 
ple for coppices, that one is generally contented with drawing 
up a map bearing the numbers of the fellings without troublin, 
oneself to trace on it the boundaries of the compartments whicl 
have served for the description of the forest. 


To the map is added a tabular statement showing the fellings, 
and their contents, ani this table forms the working plan, so 
that supposing the scheme to have been made in 1881, (t would 
tbo drawn up as follows (see page 4) :— 


This is all the mochanism of a working schome of 2 coppive 5 
but, in order thoroughly to explain working schemes for high 
forest, and to assure for them simplicity, whichis thochief potat 
in favor of eoppice working schemes, Wo must enter into detail 
to a certain extent 


Register of the Working Scheme, 


The working scheme would be completed if it were nota 
most useful thing to prescribe cortain measures for regulating 
the procedure of carrying it out, In tho exploitation of a 
forest, us in every kind of business, either agricultural or indus 
trial, it is undoubtedly most useful to prescribe that a register 
should be kept up. No doubt there will always bo books for 
the pay of workmen and the sale of produce, hut I do not refor 
to these, but rathor I wish to treat of the ‘capital account.’ 
For some years back the keeping of zecounts has enabled agri= 
culturists to regulate and control their business, and all anthors 
who havo writton on tho subject, have especially insisted on a 
capital land account. In an agricultural business the capital 
account ig altered by works for the repair of buildings, tho wear 
andtear of tools, tho loss of live stock, &e., and if an oxact 
account were not kept, the cultivator would nevor know what 


4 AQUECAGEMENT DRS -YORETE, 


General Scheme of Working (1881-1900). 


SS meme 


vber| Ne of in which! Age at 
wee compare) “at compare] 18° | outing wil | ine of] Herne, 
felling. | ment. | felling. | ment. | 1892, | take place,  cutting,| 
1 1 1881 | 20 
2} 4] 8 j so; 20{] tee: | at 
3 | Bl is) a5] a7 | 1883 | 19 
4 1 rset | 18 
5 {So} a5 [$45] a52| aee5 | 19 
6 1b 1886 20 
1 1B 1ss7_ | 18 
8 D 15 45 12 1888 19 
9 15 1689 { 20 
10 E 15 15 iL 1890 20 
n 13 1s | 19 
2 } Fl 45 } so] of! igs: | 20 
u 1b 1893 18 
1 16 13894 19. 
1 [7 F) as |p] 85) 895 | 20 
16 15 1896 21 
at | uj is | as] 4 | tse | 20 
18 15 1898 | 20 
wo ft x] 1 |b as} ad} isso | on 
20 ib 1900 22 
Total, | 800 | 300 


his profits wore, so that it is even necessary to draw yearly a 
certuin amount from the profits in order to’ maintain the capital 
at areal marketable value, What I have said regarding the 
working material ofa forest will sufficiently explain that nothing 
similar takos placo in sylviculture ; tho working material is not 
exposed to similar causes of depreciation, and there is no ne- 
cossity for such complicated accounts. ‘The control register of 
a working schomo need only show therefore one thing, viz., 
whother at any givon timo tho capital has not been touched. 
There is nothing so simple as» forest capital account. 


Thoro is no need to try and make it a rogister for the verifi= 
cation of the proceduro of valuation, nor a record of adminis~ 
trative measures, nor a register of the rise and fall of market 
rates : thoso itoms of information, all useful, orn be relegated to 
supplementary works like those in which the aecounts of sularies, 
works, and gales are recorded. If we desired to noto all this 
information in a working register, we should only enccoed in 
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Constructing complicated tables with a formidablo multiplicity 
of columns which would in truth only confuse us. ‘Tho character 
of a good system of accounts is to he very simple and to have 
adofinito object. It is necessary for tho proprictor or auditor 
to know at any time if the working scheme has been followed, 
and in what ‘way it has been applied, and it is very requisite 
when important forests have to be worked that the register must 
be simple, in order to secure its object, 
The control of the Working Scheme, 

It is not often kept up for coppices, though it would be advis- 
able to havo this done, for we are liablo to forget the time when 
the first folling was made, md wo should often like to anticipate 
or posipone te fullings wocording to. the stale of our Snasice 
so that after a few years we may not become quite ignorant o! 
tho real state of things, I shall’presently supply the form most 
suitable for the register, which is nothing but’ succession of 
ruled pages with headings for the anxiliary accounts of the 
scheme, but ¥ must first say a few words about a very advan- 
tagcous praction which is mineniy suited to forest working, 
and especially so then the forests ere tho property of private 
persons or of communities. 

‘The Reserve, 

One of tho rules which ordinary prudence dictates, is not to 
spend the whole of one’s income every year. Unforescon wants 
and other demands should compel overy man of property to ct 
aside a resorve fund. In industrial business, or in agriculture, 
this can only be done by investing every year some porlion of 
the receipts, amd usually these investments take the form of a 
now business whether industrial or agricultural, but whatevor 
thoy may be, they requiro great care and consideration, In the 
caso of forest, property, proprictors have only to loave standing 
a part of their revenue, and Nature itself fakes tho responel- 
bility of mmaging a reserve which thus onjoys the greatest 
stability and advantage of producing itsown interest, There 
aro two methods by which this reservo stock may be formed. 

Jat. A definitely located Reserve. 


‘Tho first. method consists in separating off on tho ground the 
number of acres which we have agreed to keep for unforeseen 
requirements, estimated at 10, 20 or 25 per cent. of the whole 
forest, according as wo wish to reserve 10, 20 or 25 of the whole 

luce. If we allow, as is done in communal forosts, ono- 
foarth of the aroa for tho resorvo, we shall have only, in the 
forest which we have adopted asan example, 225 acres for the 
annual follings, which will therefore only allow of one cutting 
Yearly an area of 11} acres, leaving 75 acres as.a reserve. The 
Tegister of tho working echemo will thon bo kept in the follow 


ing mangor == 


‘ 
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Felling No. 


Area, 


1 7 | &e. | Total. | Reserve 


1 1} maf ay 


i 


ang | ua} 11! we, | 225 | 75 


1881, 
1882, 
1888, 
1884, 
1885, 
1886, 
ke, 


The form shows that in 1883, the proprietor worked ono fell- 
ing and-a-half as well as 5 acres in the resorve ; in 1884 ho only 
worked half a felling, ani so thas resumed the working sehemo 5 
whilo in 1885 ho again cut into the reserve and sold 10 acros 
Without altering tho regular arrangemont of the working scheme. 


Rnd. A moveable Reserve. 


After having divided the 300 acres into 20 fellings of 15 acres 
each, the application of this method arranges for only clearing 
threo-fourths of the yearly felling, or 11} acres, so that one- 
fourth of each piece, or 3} acres, 1s left untouched every year. 

In this way, the reserve consisis— 

Ab the end of 2 years of 7} acres. 
a» on Sy Uz » 
Meooh » 15°, and so on, 
It is not usual to allow moro than 4 years’ aceumulation of 
reserve, and there are then two ways of procecding— 

Ast.—If_ wo wish to make the fellings of reserve of the same 
area as ordinary fellings, a procedure which is often 
useful in communal forests—it is convenient to cut 
the reserve every three years, and to arrango that each 
group of threo fellings shall give four sections which will 
be worked in threo years, the three first. sections boing 
theyoarly fellings and the resorvo constituting the fourth. 

2nd—If wo desiro to give more importance to the produce of 
. the reserve, it is sufficient to realize every fourth year. 

Tn that year then tho ordinary felling will be 11} acres, 
and there will also be a full Felling of 15 acres in the 
reserve—this latter being really the pioce set apart for 
tho year. Every fonr years, by an easy surveying 
operation, a group of three fellings is divided into four 
sections, which each represent the yearly produco loav= 
ing out the reserve. Ono of these soctions is worked 
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yearly. During tho first throo years, and in the fourth 
Year ‘we shall work at onco bath the fourth section 
and the whole felling immediately succeeding it, and 
which forms tho reserva. 


The register of the working scheme for the forest which we 
have chosen as a type will under the last hypothesis he kept 
as in the following table, in which caro must bo taken to enter 
the fellings of the reserve :— 


‘Total.| Reserve, 


for The any} 
a asad 
800 | 15 A every| 
4 yon. 
1881, [11 u 
1882, | 33] 7 i 
1883, 7 ei 11 
1884, 1} 15) 264] 15 
885, 1 1 
1886, a | 11 
1887, 7H 33 11 
1888, ug} 15 sel} 15 
&e, 


‘Tho rogistor shows that in 1882 tho ordinary folling consisted 
of Bf acres of No, 1 completed by 74 A of No. 2 ; that in 1883 
it consisted of 74 A of No. 2 supplemented by 83 A of No, 35 
while in 1884 the rest of No, 8 furnished the ordinary felling, 
and No. 4, as a whole, the roservo felling. 


This method of movenla raaarve has the advantage of alwayn 
giving forest fit to ent for the reservo felling, while in the case 
ofa reserve definitely located it is necessary to wait after each 
falling wntil it has become sufficiently matura, It is in every 
senso the best for high forest, but in coppice where the slightest 
Giforenoo nag afets the pradaon frinvolwes the inconvenionca 
of making the reserve available only overy fourth year. If tho 
falling is postponed, or ifit is made too early ; if te proprietor, 
anxicus to take advantago of a year when wood is dear, desires 
fo cut a year or two earlier, the speedy result will be to change 
tho explattabitity of the coppice and confuse tho gradation of 
ages, and involvo the propriotor in future difficulties, Moreover, 
je communal forests of broad-leaved trees, which are most fro- 

ently worked a3 coppice, the reservo is fixed at one-fourth of 
fhe standing erop by a special ordor of the Code of 1827, and is 
always formed by ‘reserving a fourth of the area, although 
the law is silent as to the method of locating it. 
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In order to avoid the prtialsurvoys which the above method 
of moveable reserve involves, the number of follings is sometimes 
increased by a third in order to leave one-fourth of the forost 
aren asa roserye. Instead of twenty fellings of 15 actos oach, 
twenty-six fellings of 11} acres each are marked out on the 
ground ; the six fellings of tho resorvo can then be located 
Nogathor in a selected part of the foret, or intercalated with 


the twenty ordinary fellings. 


It will be readily uniderstood that this is nothing more than 
a dofinitely located reservo, which has, however, certain advan~ 
tages, and is made on the supposition that the proprietor will 
not change the proportion of the reserve to the whole forest 
area, and this is the caso with communes where the proportion 
of the reserve is fixed onco for all by the law. 


B.—Working echeme for a Coppice where the standing evap ia 
one eae but irregularly arranged, i 


Thero is Tittle to be said shout coppices where the standing 
orop is not arranged in proper gradation of ages. 


As far as productivenoss is concerned it matters little who 
ther or not ,the gradation of the ages follow in regular order 
on tho ground, provided that the rules relating to shelter for 

ang shoots, &c., have been observed. But as regards faci 
ity for management, for salo of forest produco, and for many 

r reasons, it is highly advantageous gradually to restora 
regularity to the coppice. Provided the ground be well stocked, 
wo must not refrain from felling the crop on certain aroag 
even before maturity, in order ta bring them to their proper place 
in tho order of futuro fellings. ‘Tho temporary loss of produce 
involved will be compensated by the cuttings on areas whera 
the growth has exceeded tho age fixed for exploitability, 


The working scheme, then in the most marked menner, as- 
sumes its proper two fold character, which may be described as 
follows -— 


1st.—To determine the order of fellings for the actual rotation, 


2nd.—To prepare for future rotations a crop which shall be 
folly stocked, regular, and conveniently arranged, 


§ 2. Overstocked Coppices. 


‘When the erop in a coppice is overstocked, that is to any, too 

t for the exploitability which has been selected, the table af 

Enings is arranged go that twico during the rotation, wo can 

work Sows fellings, or portions of felling, which are over- 
stocked, 
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The general working schemo will then show two kinds of 
produce. 


1. The produce resulting from the ordinary fellings. 

2. ‘Tho produce obtained independently of the ordinary 
fellings, and with the object of making them regular, 
Suppose, for instance, that. compartment (L) of 43 ncres 
should be 22 years old at the beginning of tho rotation, 
wo can then exploit it at the brst, second, and third 
follings, and reserve compartment (A) for tho fourth 
and filth fellings, but this would involve our working 
cortain fellings at ages of 25 and 26 yoars, and since 
the proprietor has chosen 20 years as’ the best period 
of exploitability, it would bo mdro useful to work 
these 45 acres’ at the commencemont of the rotation, 
and then again at its elose, 


The tabular statement (see page 10) of fellings, to which is 
usually appended a summary of the works to be carried out, 
will then be as follows :— 


j 8 Inmificiently stocked Coppice. + * + 


‘Whon the atanding crop of a coppice is not sufficient for tha 
chosen exploitability, the designer of a working scheme must 
preseribe rest, and should endeavour to make this as little 
onerous as possible for the proprietor, 


Sapposing that the inventory of the forest should be as 
follows :— 


Compt. A. 60 dores, oak and softwood, ago 14 years, 
B. L 


* 660 1) oak'and homboam, yy 8 yy 
*  D.60 ” ee a io 


” 0) blanks to be replanted, 


‘Total $00 acres. 


It is evident from the above that we must wait pyeire before 
we have wood 20 years old for felling. This period of 6 years, 

which is the interval separating the age of the oldest growth 
from that chosen as the period of exploitability, has been called 
the period of vert, or the period of transition, 

Generally the name of period af vet has been. applied to the 
time required for regulating the fellings in a forest fully stocked, 
byt without proper succession of ages, or for removing the 

: ° 
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excess material in an overstocked coppice ; or lastly, for the case 
now under consideration. ‘There are two modes of procedure. 


Tabular Statement of Fellings (1881 to 1800). 


: om 
Bh} laa) 2 li 
= fe 5 ao ‘Remarks. 
S| a |EF, a lees 
ale [eet 2 iets 
§ 1. Betruvrdinary produce, | Arm of flings doting the 
Rotation ers 845 acres. 
jAcres. Ordinary fellings ++. 300» 
18 | 148 | 22 22 Excess we Boe 
F4 ist os 15 s "Tho area has been sub-divided es 
2 i? be |. Ordi felit 
§ 2. Ordinary produce 1 a ae — 
2. Movenble reserve 7 
eae eres 80 | 5, Extsurdinary flings 45 
3 aby 17 1883 20 Total os 845» 
4 14h 15 1884 
| 154] 15 | 1885 
6| isi} 15 | 1886 
7 15, 12 1887 
g| 142) 12 | 1888 
9 15 | 12-11} 1889 A 
10} 15 | 11 | 1890 1 tobe widened by 
20] 35] 1) | igor | oo. | cRessabend aac Sisto oy 
12| vg] 9 | 1s92 } a1 
18 at 6 1898 19 
ia| 154] 6 | i894 | 20 
16 pcr 6 1895 21 
16| 15° | 6 | 1800 | 22 
a7] 15. | 4 | is07 | 21 
18 hk 1 1898 19 
19 | 35f| 1 | 1899 | 20 
0| 15g] 1 | 1900 | 21 
800 


Pa i sO 
The first is ab onco to mark of the fellings for each of the 20 
years of tho rotation whilst prescribing the 6 years of rest 


Final working scheme). 


‘Tho second method is to fix the fellings which can be made 
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{in the period of rost, and to put off tho working scheme till after 
its expiration (Provisionary working scheme). 

‘Tho latter method has been for the most part abandoned, and 
it is only im the rarest, and most exceptional cases that provi- 
sional working schemes are made—thore are many reasons for 
this— . 


Ast,—In the actual condition of our forests, none of which is 
theoretically regular, the first rotation will always 
have a more or ‘Tess transitory character, Why then 
make a distinction between ‘transitory and dofinite 
working schemes ? 


2nd.—It is evident that the work of estimating the standing 
crop, and suryoying the forest area is necessary before 
we can be certain that the forest is over- or under- 
stocked. ‘There will, therefore, be no more trouble 
Jn proceeding at ones to draw up the working scheme, 
and it would be very bad management to do all this 
work over again at the end of tho period of rest, 


3rd.—A. working scheme docs not only preserihe the order of 
fellings for the standing crop, bub besides this it has 
for its object to prepare a stock which will form the 
material for future rotations. 


Ibis, thorefore, always of the greatest advantage to draw up the 
general working scheme once for all. And, moroover, in this 
particular case, whore the standing crop is scanty in places, and a 
period of rest will bo necessary, it is always an advantage to pro~ 
seribo at oneo the location of the fellings, for it will generally he 
possible to lighten the burden of the period of rest for the pro- 

riotor, by giving him produce gleaned from all parts of the 
rorest. 


If certain blocks will yield maturo treos, whilst others require 
to he felled before the period of their exploitability, in. order to 
make them take to their proper rank in the ago gradation, it will 
bo useful and productive to work out these products during the 
period of rest, 


In working schemes for coppice, the necessity for a final ar- 
rangement of the fellings has never been called in question ; and 
itis only in high frets that provisional sehoines ave boon tomo~ 
times employed, If I mention the subject ut all, in this plaee, i 
is becauso the simplicity of coppice management will the better 
impress on our minds the reasons for dispensing with such 
schomes. 


‘Tho tabular latomont of felling forthe precading caso wil bo 
prepared as follows by allotting halfa felling to each of tho eix 
earlier years of the rotation :— 


12 cnttrcrens on xoTEs, TC, 

———— 
Pa S 

3 a2 i 

3 ce 5 Remarks, 

Beal ah) 3 

a l<|2 & 

1} 15 | 147] 1881-86 | 14-15 | Works to be undertaken 

2115) 145) g felling | 10-17 | Planting No. 17,15 acres in 188) 

3115} 14$|perannum, 18-19 19,15, 1888, 

4| 35] 14° |" ager | 20 20,15) 1884, 

15 12 ) 1888 | 19 ea 

6) 15) 12 1889 20 ‘Totaly. (60 serra, 

7115) 32 | 1800 | 21 

g|i5| 8 | 1891 18 

9/15; 8 | 1892 | 39 

10/15) 8 | 1998 | 20 

11)15| 8 | 1894 | 21 

32/15] 4 | 1895 | 18 

18] 15] 4 | 1898 | 19 

i4|15) 4 | 1897 | 20 

15] 15) 4 | ig98 ) 21 

16) 15) 2 | 1899 | 20 

17) 15) oe 1900 | 19 

is [15] 2. igor | 20 

ag]as) o 1902 | 20 

20/15 [2 1908 | 20 


ORITICISMS ON “NOTES FOR A MANUAL OF 
INDIAN SYLVICULTURE.” 


My replies to “Sw.’s” remarks, printed in the Decomber 
amber of Volume VILL, must, for reasons which need not be 
mentioned, be deferred until the noxt issue of the “Indian 
Forester. ” 


Mn. Heart. . 


have since received some very valuable criticism from Mr. 
Hearle. 


Discussion being invited, Twvish to. offer a few remarks on the 
portion which appeared in the Indian Forester” for October 1882, 


Asa rule the scientific names of plants are given, save in the two 
following cases :—Ist, when therein a well-Inown nglish name, 
‘and here the omission seems justifiable; and 2nd, when there is a 
well-known Vernacular name, and in this case the addition of the 
scientific name would, think, be an improvement, 


It ie stated that the Manvan is intended for all territories under 
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the jurisdiction of the Viceroy of India, Now in these territories 
vernacular names chauge from one province to another, often from 
one district to the next, and two or three distinct species SreqMeutly 
bear the tame name, e. p., “ khair.” On turning to the “ Forest 
Flora of the North-West and Central India” two species are found 
hearing this name, Mimosa rubicaulis and Acacia Catechu ; 0 that 
a alight doubt might exist as to which species ras intended, were it 
not for the fact that the former is a shrub, whilst the one mentioned 
in the Manuat is classed as a small tree, A Forest Officer in 
Burmah, however, possessing the “ Forest Flora of British Burmah” 
by Kure, which gives no Hindustani names, would probally, if he 
had seen no service in India, not be aware that “ Khair” was his 
old familiar acquaintance “ Sha bea ;” whereas he would have 
Aad ‘no difficulty, if the Latin name, Acacia Catechu, Aad acoom- 
panied it. 


‘Mr. Hearle’s remarks are very just. was under the impres- 
sion that the word Adair could be considered as the English 
(Anglo-Indian) name for Acacia Catechu, just as teak is now uni- 
versally accepted as the English name for Tectona grandis, and 
él az that for Shorea robusta, Be it remembered that the Per~ 
sian name for teak is gad, and that in the Central Provinces the . 
name eff for Shorea robusta ia unknown to the natives. To be 
logical, Mr. Tearle should, therefore, insist on my giving the 
scientific nomenclature also after the names éead and ai/. 


This he will not, I feel sure, permit me to de, Will he not 
then allow the name AAair to stand by itself? 


The term “ social” as applied to teak, Dalbergia latifolia, Adina 
cordifolia, Se., ia I think a bad one, becaute it is used in a directly 
onposite sense in other branches of Natural History. Vor instance, 

xia socialis of Southern Africa és called the Sociable Weaver 
Bird, because several hundreds of them live together and farm a 
neat in common. For the same reaton, bees, wasps, and ante amougat 
insects ave called social, because many of the same species live tom 
gether, By the sea-shore pools ara found cantaining crabs, shrimpo, 
Jak, anemones, sponges, c., mized up together, but these various 
‘apecics of animals are not called social on this account, If the 
dorm bo used, I am of opinion that it should be applied to gregarious 
trees, like Pinus longilolia, rather than to the other class, 


‘Tho meaning given to the word “social ” by naturalists was 
Present f@ my miod when the penvitions were drawn up, 

ad already characterised gregarious trees as exclusive, since their 
tondeney is to exclude other species from growing in ermpany with 
themselves, What term was I to adopt for the opposite of “ ex. 
elusive”? As regards human beings it is social or sociable, 
Although the adoption of the first of these two latter terms was 
contrary to received usage among scientific men, yes for some 
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reason, which it would be too long to explain, T preferred that 
term to the other. Mr, Trimen also finds fault with ma, and 
suggsts the terms “scattered” or “sporadic” instead. The 
use of “ gcattered”? would be awkward. “ Sporadic” would 
certainly be applicable to the class of trees in question, but it 
would not imply the idea that I have endeavoured to bring out, 
viz., of tolerating the presence of other species. Will not. “socia. 
ble” do? Ite employment would involve no violation of eurrent 
usage, 


The terma © exploit,” © exploitation” and © régime” are rather 
Foreign to the English tongue, Could not the more aimple words 
" work,” “working” and “system” be used in their stead ? 


Thave already anewered this objection, successfully I hope, in 
the number of December last. 

Whilet discussing the “ Greater suitability of Soil and Subsoil” 
at page 118, it is stated that “ the eng { Diplerocarpue tuberculatus) 
will drive out all other species from laterite in Burmah.” This 
atateraent ia, I think, rather too broad, as it implies that pure eng 
forests are to be found on all laterite formations in the Provivee men- 
‘tioned, whieh is not the cate, the eng being accompanied by numerous 

* otter species, euch at Xylia dolabriformis, Terminalia tomentella, 
P. alata, Careya arborea, Adina cordifolia, and mony others, 0 
that it iv frequently not even the predominating species. 


Tam very much obliged to Mr, Hearle for this correction, 


At page 114, it is stated that in the Himalayas Quercus incana, 
dilatata and eemecarpifolia can nevor rise above a mere bush 
where prazing is unrestricted.” This is, perhaps, one of the rea~ 
tons why we 80 often find patehes of pure deodar near villages, the 
broad-leaved apecice being kept down by the sheep and goats of the 
villagers. 


I will not fail to insert this very valuable remark of Mr 
Hearle’s in the Notes. Tho brond-leaved species being kept 
down in the form of bushes, the tender shoots of whieh are fop= 
ped off or browsed down as coon as they make their appearance, 
they cannot obviously seed, and are hence unable to reproduce 
themselves except by means of seed transported from a distance 
by wind, &e. As the soil is trodden down hard by the cattle, 
very few such seeds can germinate; and of the few seedlings 
that do come up, the majority must inevitably be browsed off ot 
otherwise perish almost: as soon aa they make their appearance. 


With regard to climbers, I imagine they are selective in this sense 
that they prefer rough-barked trees to smooth ones, such ag Homa- 
lium tomentosum, dhe epiderm of which peels off in large thin 
acalea after the manner of Platanus orientalis, On sych trees 
climbers are rarely observed, 
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‘This remark is very interesting, Does it agree with the 
experienco of other observers? We can understand that ¢lim- 
hers, which ascend by merely scrambling up or ky means of 
tendrils or hooks, will find considerable difReulty in’ getting up 
into trees with a smooth bark that is constantly flaking off, 
But surely in the case of twiners it will not matter at all whe- 
ther the supports up which they are climbing have emooth or 
rough bark, or whether the bark peels off or not, Will gentle- 
men, in whose forests Terminalia Arjuna ig abundant, kindly 
inform readers of the “Indian Forester” whether this species ig 
often troubled with climbers, and also state their mode of ascen= 
sion? Roswellie thurifera and Sterculia urens bave also a, smooth 
bark that is constantly falling of in thin plates, but it is the soil 
in which those species grow which, as a rule, guarantees them 
against the attacks of climbers, 


According to the daftnition of the term “climber, the vanilta 
plant is one, although belonging to the Orchid family, which are 
chiefly epiphytic or small terrestrial plante. But if ike vanilla be 
a climber, then is forms an exception to the rule that climbers can 
Bear a large amount of shade, as to flourish it requires direct aun 
Light for a portion of the day, and will not grow in a dense mango 
grove, although it flourishes om isolated trees of that apecies in auitm 

Le localities, 

Ihave had no experience of vanilla caltivation, But Mr. 
Hearle himeelf acknowledges that the vunilla plant is sufficient. 
ly shade-boating to be able to flourish on a mango tree in suit- 
able localities. Now a tree that ean grow with even a portion 
of its erown inside that of another is certainly one that “ean 
bear a large amount of shade,” 


T think a senenth might be added with advantageto the siz subs 
Reads given under seeding,” and under it 1 would treat of the Tiae 
bility of seeds to be attacked by men and other animals, Thus many 
Hinds of nuts, the seeds of Pinus Gerardiana, c., are collected for 
food ; other kinds, such as Cassia Fistula, for medicine; others 
‘again, as Sapindus detergens for industrial purposes, Then onie 
mots such as squirrels, mice and birds, devour a large number of 
nuts and pine seeds ; mice indeed often destroy tha hopes of the 
nurserymun and cause hime to postpone his sowings until the ated is 
about to germinate, 

Insecta are frequently very destructive. This year, I wished to 
collect a small quantity of bakkor (Pistacia integerrima) seed, 
Tt plowered abundantly in May, and in September numerous seed 
‘panicles were to be acen ; but on examination, in every drupe was 
found the larva of a weevil, and although @ large number ware 
examined, uot a solitary sound seed could be obtained, 
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___ I will adopt this seventh aub-head as suggested by Mr. Henle, 

‘whom I heartily thank for pointing out the omission, and for, 

the extremely valuable information he has supplied, ‘The omais 

sion in question had struck me also, but in the hurry of sending 

the manuscript to press, I forgot to supply it. i 
he struggle for axistonce i mast intorceting, and I bok forward" - 

with pleasure for the appearance of the nezt part. wl 


‘Mr. Hunny Tare, @ oy 
_ Mr. Trimen, of the Royal Botanical Gardens, Peradenia, Oey 
Ion, has vory kindly afforded mo the bonefit of his adviee. 

Thave just been reading rapidly through the “ Notes for a Ma- 
nual of Tulian Sylviculture” printed in your October Number. da 
yon recognise the desirability of criticism before these obtain a per 
‘manent publication, I think if well t0 suggest alteration of a fow 
terms. . 

1. There is no gain in giving the stem of a palm a distinct name, 
nor any reason for restricting the term caudex in the manner suggested. 

Everything considered, I agree with Mr. Trimen. Palms aro 
not of tanh importance to the forester. The definition will be 
struck out, 


2. Bpicorm is 2 new word, und not » happy one. Why not 
apeak of atem-shoote? 

‘the stem of a tree does not necessarily mean the portion of i6 
below the branches. Henco, a stem-shoot may be situated any- 
where in the interior of the crown. The class of shoots I have 
attempted to define are those that develop on the clear stem un- 
der the branches, when this is suddenly exposed to sunlight after 
having been surrounded for a more or less considerable time by 
close standing growth. These shoots originate from dormant 
pads, and are what are termed Uranches gourmandes in French, 
and Wasserloden or-reizen in German. If we admit that the term 
éole denotes the portion above ground of a tree below its branho- 
es, wo may employ the expression dole-shoot instead of epicorm, 
but J, for my part, certainly prefer the latter. - 

3. * Broad-leaved” aa a general name for dicotytedonous treea 
it. a8 misleading as to state that all conifers “bear needles.” Podo~ 
carpus (there ts one Indian species) and Dammara among the latter 
have very much broader leaves than numerous angiospermovs trees. 
Casuarina has no leaves at all, and is very like Kphedra in that 
respect, yet one is angiospermous, the other gymnospermous. 

Lam very much indebted to Mr. Trimen for reminding me 
that I have omitted the exceptional casca which he specifies. 
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‘This omission makes the definition misleading. In future the 
* definition in question will be worded as follows :— 


“Dicotyledonous trees, as distinguished in @ general manner 
from the Conifers, may bo termed roap-LavEn trees, We 
say ‘in a general manner? advisedly, because two unimportant 
coniferous genera Dammara and Podocarpus have more or loss 
broad leaves, whil some dicotyledonous trees, like Casuarina, 
produce no leaves at all, or, like the Tamarisks, posssess only 
seale-like or inconspicuous leaves.” 


4. The term social” is employed at page 102 in a precisely 
opposite sense to that in which Dotanists are accustomed to use it. 
It is uauably considered synonymous with gregarious ; and what is 
Hare termed “aacial” would be generally termed “scattered” or 
“sporadic.” 


‘This objection has already been answered by ma on page 13, 


5. In apite of the now established generality of more or lese 
movenent in plants, it is scarcely good linglith to speak of plants 
as “vivacious” of as “possessing vivacity.? Vitality is surely 
meant. 


Does Mr. Trimen not know that vivacious has not unfrequontly 
been used by the best English writers in the sense of ¢enacious of 
4fe? Being presumably a botanist, he is doubtless also awaro 
what a vivacions plant is, I fail, therefore, uv see any connec- 
tion at all. in his remarks between movements in plants and 
their tenacity of life. Vitality, which he suggests, is a very 
good word and has been frequently employed in the Notes: bub 
it hns the serions drawback of having no corresponding adjec« 
tive like vivacious, 


6. Iam not competent to advise on the technical terma of pure 
Sorertry, but probably a better word than  canopied” (which sug~ 
‘gests an upholaterer’s catalogue) might be found for dense unlroken 
Sorest, 


L shall be very plad indeed to have a better term than “cano= 
pied” with equivalents for all the derivatives of that word, which 
follow in the next definition, Because we have no single word 
at present for what the Germans call Bestand and the French 
massif, that is no reason for not inventing one. Covert would 
not be a bad word, but by no means so good as the term I have 
alroady proposed for adoption. Mr, Trimew’s remark about the 
suggestion of an upholster’s catalogue is quiet beside the point. 
The term sxdulate for a certain shape of Jeaf reminds one of the 
carpenter's or oobler’s trade, while the word “hair” carries 
one’s ideas away to a barber's shop. But such puerile consi- 
derations will obviously not prevent Mx, Trimen himself as a 
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botanist from using those two words whenever the necessity 


arises, 
E, E, Feananpez. 


A JOURNEY THROUGH CHAMBA, 
(Continued). 


Mr next trip was to Debi Koti, a village to the north-east of 
‘Tisa on the road to the Cheni pass which leads into Pangi. This 
isa very pretty march for the first half, and the path is ve 
easy for walking, and can even be ridden for the greater part; 
but it is 60 glorious to be able to walk all day long that I have 
altogether given up the idea of riding at all. ‘The path goes on 
the level for 2 good way, through some very pretty forest scenery 
down to the Baira nullah, which is a mere chasm like the one at 
isa, of which it is a tributary. ‘There is a bridge over it on the 
way to Debi Koti, which i not more than 18 or 20 feet wide, and 
it is certainly well over 200 feet to the water, as we ascertained by 
dropping a stone. After crossing this our troubles began, for wa 
hd a very nasty wall up a path, very steep all the way and in the 
blazing ean, which wo (elt very much indeed, and I gradually got 
rid of eoat and waistcoat, &¢., until I bad very little on to speak 
of, still the blaze was too much for mo, and I got a violent head- 
ache which spoilt my pleasure for the day. ‘There is a nice little 
forest near the village, nearly pure deodar, and it is evident that 
the land was ones under culiivation, as it is composed of terraces 
builé up in the usual way. It was probably abandoned ages ago, 
and thera being a few seed benrers lo(t, they have gradually turned 
it into a forest again; but it must have been very long ago, as 
not even the “oldest inhabitant” had any tradition even of 
ite once being cultivated land; it ouly chows how completely 
deodar will reproduce itself from seed under favorable eiroum~ 
stances. We counted some rings on stumps, and found the average 
namber per ineh to be 8 or 9; we also cut a sapling of 7 inches 
girth close to the ground, much oppressed by large trees, and 
found 86 rings, whereas one hardly any larger in girth, but 
owing in tbe open, had only 25 rings, On the way to Debi 
KEoti the only noticeable ferna Were Gynnoyramma tools, and Gym 
nogramme Leviagii, the Jatter is so very like Polypodium dista 
that Imay possibly be mistaken. On te range above Debi K: 
T found some email plants of Cfeitanthes subridiota, Next day we 
wont to see the place where poor Peugelly was killed on the 
29th July, 1880. We only looked at it from the opposite side of 
the nallak, not having time to cross, but from where, we were, 
could see quite plainly how it happened, Tt would seem that he 
wounded a blaok bear in a tree near the village of Chandra higher 
up, and followed it down to its oave, and against the advice of al} 
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with him, took the lower of two paths ; had he gone by the 
upper he could have shot it in safety, ne it was he had to go by 
a narrow ledge which ran along the top of the precipice in front 
of the cave; he reached the cave and stood before the mouth of it, 
his little dog san in, was killed by the bear, which presently 
rushed out, and whether accidentally or not, ean never be known, 
knocked poor Pengelly off his feet, and he fell over backwards a 
depth of certainly 200 feet sheer, upon the boulders at the side 
of the stream below. It was a very sad affair altogether, the 
more so a8 those who have been to the actual place tell me that 
had he gone by the upper path ho could have stood above the 
cave and shot the bear from a few feet distance in perfect se- 
curity, J suppose he lost his head like many a good man before 
him. 

Next day wo returned to Tisn, Tt was avery different matter 
going down the hill, it seemed a mere nothing. Our next mareh 
was towards the Bhandal Valley, which starts from the Padri 
Pass (10,000 feet) on the boundary of Cashmere, and continues 
to Manjir on the Siul river, Our road, a steep path as usual, 
lay down the ‘isa spur to the crossing of the Chandrés, a tributary 
ofthe Tisa nullah. Close above the junction of the two nulla 
remarkable chasm, called “ Jahannam” by the natives. It is forme 
ed by the river rushing between two cliffs, which it has in ages 
past hollowed out to its present depth. The height from the top of 
the bank to the water is between 800 and 400 feet, and it does 
not appear to be more than 16 feet wide anywhere. Our sleepera 
(16 feet long) often get jammed here, to the number of 500 or 
more, and men have to be let down by ropes to clear thejam. I 
doubt if anything ean be done to improve the place for floating 
purposes, Blasting on a large scale might bring down the hill side, 
and on a small ecale would bé of no use, The march (to Himgi- 
i) was not an interesting one. From the Chandréa bridge there 
is an exceedingly steep and bad path for some distance, and then 
it gradually ascends through fields and over bare hill sides to the 
village of Himgiri. Of ferns I noticed a great deal of Cheilanthea 
Szooitsii (or fragrant) in the walls of the fields and also Pedles 
nitidula, but'no others worth taking. - The encamping ground at 
Himgiri is a very pretty one, being a nico grassy flat with soma 
fine hill mulberry trees at the sides; it is just above the Raja's 
Koti and commands a fine view of the whole country round, 
bus at the same time I should not care to be encamped here in 
a storm. The koti is built on a prominent point of the spur, 
and from a distance looks not unlike some old Baron’s castle. 

1th July. To Dinr—about 8 miles—a very nico march, alter 
nately in sun and shade, At first the road waa fairly level, and 
then descended pretty sharply to a stream, and almost as sharply 
up the other side of the valley, We pnssed through the Gam- 
hir forest, a very pretty little mixed forest of pines and oak, &o. 
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On thé top of the ridge, near a“ Devi,” were some of the finest 
deodar we have yet seen. We mensnred five fine straight trees, 
and found them to range between 16 feet and 18 feet in girth 
at 4 feet above ground level. ‘The eneamping ground at ‘Diur 
isa very good ons, well below the village and with lots of room 
for tents, which is not always the caso in these hill, There 
are a few deodar trees near it, and at one side a really enormous 
“akkucin” (Rhus punjabensis); the spread of the branches 
was something grand, and the girth of the trunk over 16 feet. 
Here T first noticed tho hawthorn (Crategus ciyacantia) which 
is cecasionally found, generally near villages. I believo it is 
common in Pangi. Bears are very fond of the fruit, which when 
ripe is nearly us Jarge as 9 Morella cherry, We had a very 
nasty evening to wind ap the beautifal day with, very stormy 
with a high wiad, rain, and finally a dense moist fog, so that 
we could do nothing but gromble; however, as wo have been 
very lucky in the weather hitherto ‘we suon got cheerful again. 
T have got no ferns sinco leaving Tisa, all that { have seen being 
either common ones or varieties of whieh I have gathered suffi- 
cient specimens, 


J, C. McDoveu, 


JI). Notes, Queries AND PRTRACTS. 


THE SPANISH CHESTNUT. 
70 THY uDITOR oF THE “INDIAN FonysrsR,”” 


Dean Str,—I mentioned in a recent number of the “Indian 
Forester,” that the Spanish Chestnut trees growing at Nachar 
and Kilba in the Upper Sutle] Valley, had not fruited up to the 
end of 1881, ‘This year, I am glad to say, that one tree at 
Nachar and three at Kilba ripened from the middle of Sep- 
tember to the end of October. 174 nuts, quite equal in sizo 
and flavour to those grown in Hurope. ‘he flowering and 
fruiting occurred at the same time as the Tlorse Chestnut, and 
I think, there is no doubt that the Spanish or Hdible Chestnut 
(Castanea vesca) takes kindly to the soil and climate of this 
part of the valley, and that its success may now be considered 
established. 
G. GM. 


FOREST TRAMWAYS. 
To THE EIDITOR oF THE “INDIAN FORESTER,” 


Sin—In looking throngh an carly numbor of tho “Indian 
Forester,” L chanced on a letter written to the Editor signed “D,”” 
in which he describes an idea he had for a wooden tramway. 


Now a cheap serviceable wooden tramway would he a great 
‘boon to us all, 60 1 should like to know if “ D,’s” idea has been 
followed out by himself or any one else, and with what result. 


Tdon’t quite understand “Ds” idea myself, never having 
seen aslide such as he epeaks of. It (his ideal tramway) appear 
to be two parallel grooves in which the wheels are to ran, but I 
should like to know how the grooves are made, and at what 
cost. Would there not be considerable friction against the sides 
of the grooves, especially up hill? 


FB, B. Dickryson,. 


A Groaxnic Cents Dropana.—I send you the dimensions 
of a large Cedrus Deodara, which is standing alone on a slope 
of 25°, in a soil resting on gneiss rock, and about 500 yards to 
the north-east of Punang village in Bushahr, It is 160 foot 
in height, aud measures 36 feet 4 inches in circumference at the 
base; measuring 81 feet 6 inches in girth at 6 feet from the 
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ground, Excepting two sunken knote—which are not disfigur- 
ing—the tree has a clean stem of 45 feet in height to the first 
branch, and is a fine symmetrical specimen, showing no signs of 
decay. In former times, it was the village target, and hundreds 
of iron arrow-heads are buried in its bark, and it is said, that a 
man who had a grown up son, before sending him to serve in 
the Raja’s body.guard at Rampur, tried whether the time was 
propitious, by shooting an arrow at this tree, and if it stuck, his 
son was sent; but if it fell to the ground, he was not allowed 
to go that year—G. G. M. 


Corp wRaTTER FLUSH OF LEAVES IN SAL TREES.~A number 
of measurements are yearly being made regarding the growth 
of sal, and statements noted during what months of the year 
this growth is tuking place in most of the stl-growing tracts of 
India. Perhaps it would interest those engaged in recording 
these facta to know, that this year in November very nearly the 
whole of the sal along the outer Sewaliks, in the Saharanpur 
district, is throwing out a vigorous flush of new leaves, lengthen~ 
ing the shoot in eases by four and tive leaves, ‘his I believe ig 
quite unusual, and was most certainly not noticed last year, ‘The 
treea T may mention are still clothed with their old leaves quite 
fresh and healthy. 

Tt is to bo regretted that no measurements havo hitherto been 
taken here, but I am happy to state that the matter is now 
receiving attention—L. A. E. 


Norus prow Crenvs.—The fullowing extract from a letter 
from the newly appointed Forest Officer in Cyprus will interest 
‘our readers :— 

“There has not been @ singlo shower here in tho plains since 1 
came; nor, I am told, has there been any rain gince February or 
March Inst; we daily now expect the rains. ‘The thermometer in tho 
coolest part of my house used to go up to 90° frequently with windows 
all open—no punkshs here—the viglts wero always cool—now the 
weather is delightful. In the wost of the Island there are still vory 
fine strotchee of pine forest (pure Pinus noritura) ; also a small area 
of cedar, and on the highest ridges at Troodor, the Pinus Laricio is 
plentiful. But the destruction from overcatting and tapping for resin 
has been terrible. Mudon wrote a very full and able report on the 
whole forest question of Cyprus—perhups you have seen it? I was 
glad to hear that Macon had been given the C.M.G. 


«The Government of Cyprus have been and ara still very slow in 
commencing forest conservancy measures ; thousands and thousands of 
goats pasture through the pine forests during the summer mouths, 
the couseqnonco is little young forest is to be seen anywhere. ‘The 
coming year may see the appointment of a permancnt commission for 
delimiting the State forests and taking up reserves. 
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«The opinion ‘one gets, regarding the climate of Cyprus, aro very 
varied. Some say during 8 months (Ist October to Sist May) itis 
second to no place in the South of France; other again who have 
been here for several yenrs, say it is by no means hanlthy in the plaina. 
From what I have seen of the climate I much prefer it to our own 
home weather. Nicosi (the head quarters)’ is of considerable size, 
‘the ramparts round ore about threo miles, and it is densely populated 
inside, still almost every house has its little fruit garden, and date 
trees abound, The eupply of excellent water is abundant ; just now 
grapes and figs ara in perfection—a plateful of either coats about 
Jd.—also a quart of the native wine (the pure juice of the grape) is 
about 1d, Living is tolerably cheap, but native servants are bad as 
a rule, and very dear—a fair native cook costs £3 or moreper mensem, 
plus feeding 1" 


Forsst Scnoon at Coorm’s Hiti.—A friend, at home on 
furlough, has informed us that nothing definite has yet been set. 
tled about the training of the new Forest Students for India, 
at Cooper's Hill. There is even some talk of the Agricultural 
College, Cirencester, being preferred, but doubtless after Mr, 
Brandis has seen the authorities at home, the best scheme pos- 
sible under the circumstances will be decided on. 

I¢ is hinted that the English Foresters are nof at all pleased 
with the Cooper’s Hill scheme, as the education there is very 
costly (£200 a year), and for other reasons which wo will not 
enter on, and that they would prefer Edinburgh es being near 
er to the Pine Forests of North Britain. But in these days of 
rapid communication there ia no necessity for the Forest School 
to be situated close to the more important Forests of Great Bri- 
tain, though it is always an advantage to have a certain area 
of forest land in the neighbourhood. “Our correspondent sug= 
gests that a course of Forestry could be established at Kew, there 
are splendid gardens, museums, and botany lectures could easily 
be arranged for, and for other subjects the lectures at the Lindon. 
University would be available. A large part of the practical 
work would stili have fo be taught in the German or French 
Forests, but minor points such as planting, felling, &., could be 
shown in England. 

‘In our opinion Cirencester would be the better place, and 
the Forest of Dean is available in the neighbourhood for practi- 
eal work, but the decision to be arrived at will require much fore- 
thought, and we cannot expect that the authorities at the India 
Office will havea matured echeme ready before several months 
have clapsed. 


Tan Scnoou or Foxusray ar Naxov.—The examination of 
candidates for the School of Forestry at Nancy, which is attend- 
fed by 80 many Englishmen, has just been concluded, and the 
fifteon successful candidates will commence their course of studies 
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on Saturday. This school was founded in 1824, but it has been 
reorganised as many as four times since then, and at the present 
time there are four regular and four assistant professors, the 
course of study comprising practical jorestry, mathematics, 
construction and drawing, natural history, law, and German, 
‘The students now remain for two years at the school, though, up 
to 1880, those who were going to be employed in the service of 
the State, had to remain a third year. A short time ago the 
State resumed ihe management of the forests, which had hither- 
to been used by the School of Forestry for giving practical 
lessons ; but at the same time about seven thousand acres of 
forest in the neighbourhood of Naney were placed at the disposal 
of the directors of the school, ‘The buildings are very epacious 
and complete, comprising, in addition to the resideneo of the 
director and his staff, mineralogical, geological, zoological, 
and entomological collections, in addition to a collection, which 
has no parallel in France, of native and exotie woods, There 
are also a long gallery of models, a chemical laboratory and 
amphitheatre, and forty rooms for the accommodation of students, 
Since the foundation, 1258 students have been passed from it 
into the service of the State, and it has also given a complete or 
partial edueation in forestry to twenty free students of French 
origin, and to 107 foreigners, this latter figure being exclusive 
of the saventy-four studenta who have becn sent to the school 
by the English Government, preparatory to their being em- 
ployed in the Forest Department in India. Since the war with 
Germany, the new military law renders all the forest officials of 
France liable to service in the ariny; but a recent decree bas 
somewhat mitigated the severity of this measure, by providin, 

that they shall be embodied in the forces which are statione 

near their place of employment.—The Field, 11th Nov, 1882. 


‘We have extracted the following from the Timber Trades 
Journal, and hope that, some of our readers may be able to give 
the necessary information :— 


“ Rast India Ironwood, 


 Sin,—Can you give mo any information as to where 1 can purchase 
any Ironwood (from India) ?— Youre traly, 


October 16th, 1882, 


[We do not know of any wood in the English market known by 
the name of ironwood imported from India, nor can we hear of any 
‘one who has ever seen any in the docks. It is, however, described 
in Laslett’s “Timber and ‘Timber Trees,” and Royle’s * Descriptive 
Catalogue of Wooils,” and other etandard works, and is therefore a 
wood the qualities of which appear to bo well known, We are 
inclined to think that it con onty be met with in this country in 
specimen or sample pieces. If any subscriber has a parcel of this 


“ Sussonineg.” 
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wood for sale, we shall be heppy to put him in commnnication with 
our correspondent, who wishes to buy—En. 7. 2. J.] 


Postac Laxns 1s Amparca.—In a number of the North American 
Review « writer makes the following suggestions on this question in 
an article headed “Our Public Lands” :—~ 


“Much tho largest portion of the remaining public domain is, at 
present a common—herders, wood-cutters, Iumbermen, and prospec 
tors roam over it at will, most of them mnable to acquire titlo under 
present Jaws to what they require for their actual wants and the 
mublie benefit. ‘Thy are trerpassers, invited to become such by the 
jaws. ‘The chject of the nation should be to fill the public Janda with 
actual settlers or oceupants, and to this end the acquisition of title 
should bo made as ensy as possible.” 


After referring at length to the pasturage or grezing lands, ho 
conclndes ny follows :— 


The timber enltnre Act should be repealed. The object is a good 
‘ono, but in practice it is shrouded in mystery. At the expiration of 
eight years, the Government hears from a person who has filed, 
He may have done something, or may have done nothing, Nine * 
milliona of acres of agricultural lands liavo been Joeated under it; an 
additional quantity of lond for tinber eultnre could be added to the 
present homestead, or the period of settlement shortened, in like 
entries, in consideration of planting or growing a specified number of 
trees. Tho timber lands, ustially containing mineral, and unfit for 
cultivation when cleared—except a portion in Minnesota, Wisconsin 
and Michigan—shonld receive attention. ‘They are now ‘in charge of 
the General Land Office, aided by a corps of efficient local tinber 
agents who collect stumpago, and report waste and trespass, ‘These 
agents have collected large revenues for the Government. ‘Tho 
timber should be sold in alternate sections, the fee to revain in the 
Government. Nature wonld replace mich of the cut forest, and the 
sections from which the timber had heen removed would be apaces 

eventing the spread of fira, Millions of acros of the best timber 
Tide iyo eased, nbd’ gen. ibe tielige a0 Its. pebiate ownership 
through perjury under the Preemption Act, and millions of acres 
have been stripped of their trees under the filing of a mere declaratory 
statement, and then abandoned. 


development of the country. Mining would be impossible without it, 
and settlement as well. ‘The present laws for sale or protection are 
insufficient, Private ownorship will best protect the timber. The 
amoutit of specnlative theory on thix question ts simply overwhelming, 
The fact is patent that the tinber on the public lands ia boing 
destroyed and wasted by fires cansed by lightning, friction, by campers, 
and hy trespassers; and the further fact is heforo ng that a large and 
growing population living near it requires the timber for domestic 
and commercial uses. If tliey cannot get it legally, they will got it 
legally. ‘They must have it, and existing laws furnish but litile 
real relie,"—7, T, J. 
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PART IL 3 i sees 

Cuarter IT.—Stored-coppice* mariageinent, ° 

* Srouep-coppice,” or coppice interspersed with a number of 

large trees reserved to attain timber dimensions, is a class of 

forest in which (besides the coppice) the proprietor rears a 

number of trees destined to stand through two, three, or four , 

rotations of coppice-entting, ; 

The working scheme is arranged exactly 26 for a simple 
coppice, only that the capital is more considerable, as it consists ‘ 
of two things:— : 

(2). A series of coppice growth from 1 to 80 years, (for 

example,) as in a simple coppice, 

@. Timber trees, more or less numerous, and more ot less 

regularly distribated over the forest, according to 
the resources of the proprietor, or his special chject 
in management, and also according to the require- 
ments of the different species aa regards their 
growth, t . 


* Tailtis composé, or taillis sous futaie, means coppice with reserved atandard a 
trees. “In parts of Huglnnd such reservea'ave ealied “ stores,” and in the nhseneo 
vf any other neat technical term T abvways nse " storeslecoppice ” for eappice with 
such reserves. Coppice-nader-stanilard " ig a phrase rather thm a teem : mor 
ia it quite correct, for in many cnsex the oj.pico is mot vader the standards, 
" Storad-eonpice ” ins term, and it hus the chief tequisite for a technival term 
vity that 


J This of course is a great point. In Change Manga plantation, the design was 
te have a coppice of sissu with other species, (but the sissu has suppressed. most 
cof the other Rinds,) with 40 reserved trees of sissn fo the acre. It was found, 
howover, that the ‘issu cut for coppice declined to xesprodnce itself under any. 5 
shade whatever, still less that of 40 trees per acre. Here then the requirements 
of cultivation have to be consalted as much as the desire of the proprietor. Lin 
Tess something else ean be got to coppice uniter the stores, we Catnot have that 
umber of trees, - But there is no reason why a certain limited number of ‘stores, 
should not be Képt, even though nothing grows directly nner them, provided 
that this does not Involve too large a sacrifice of space, and consequently of cop: 
pice produetion—(T2.) : 


u 
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"The working scheme has for its object the proper development 
and utilization of both these elements in the capital, or material 
for exploitation. 

‘As regards the coppice there ie no difficully : the plan is 
arranged exactly as for simple coppice, 

As regards the “stores,” it is easy to understand that the 
existence of these trees is, to a certain extent, a hindrance to 
the growth of the coppice-shoots, while at the same time it 
largely increases the value of the forest capital, or standing crop. 


Hence, the scheme for reserving the stores (plan de Balivage), 
that is to say, the scheme by which we determine the number 
and exploitability of the trees reserved, must vary in each forest, 
and often in each felling of any particular forest, according to 
the species, the nature of the soil aud climate, and the wealth of 
the proprietor. 

‘Scheme for reserving stores. —T will not enter into an examination 
of the methods omployed, in order to determine the number and 
distribution of the stores. They depend on the end aimed at by 
each proprietor; or, in other words on his own intorest and 
necessities, 


If you wish only to consider the amount of lose you will 
suffer in growth of coppice-shoots ; then the scheme for reserving 
stores will be based on tho probable size which each will attain 
in a given period, and on the question what amount of shade 
the coppice will bear ; these are data to be gained solely by 
experience and a knowledge of facts, 


This consideration, however, is only one side of the question ; 
and the interest of each proprietor may suggest, as a balance to 
the loss indieated, certain advantages per contra, which ho may 
gain from a good growth of timber trees among or over bis 
coppice. - 

For there is a very considerable difference between the value 
of astem cut at coppice age, and that which a stem allowed 
to stand 40 years longer will acquire: and this consideration may 
jnduce the owner, when making his coppice cutting, to spare a 
Jarge number of reserves. For example, if we estimate the valua 
of a coppice stem, aged 80 years, at four annas, and the value of 
the same stem when aged 60 years at one rupee eight annas, itis 
evident that the owner’s money is invested at a rate above Bf per 
cent. per annum, compound interest. Is it possible to find a 


better investment—a saving’s bank giving handsomer interest ? 


* ‘The moro trees the forest owner reserves, the richer he must be, that is, the 
better he can afford to defer realizing part Of his erop, inntcad of realizing the 
whole aa firewood, &., in a short period. —(TR ) 
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icheme for reserving stares ie then the result of a calcula 
tion, of which the elements are—the value of the timber trees, 
and the injury caused by them to the coppice growth. It is 
easy to see that the solutions of the problem are various, and 
depend on tho circumstances of thé owner,* on his present and 
future needs, on the rate of growth of the trees, and on the 
probable value of the timber yield, with reference to the demand, 
and the means of transport available, 


It is always desirable then to have 9 distinct scheme for 
this portion of the management, as well as one for the working 
of the ordinary coppice, 


The owner of a forest of 300 sores worked as coppice on a 
rotation of 30 years, at the rate of 10 acres a year, may adopt, 
for example, « scheme for reserving stores which will consist in 
leaving on each felling after it is cut over :—= 


Por acre, 40 trees, aged 80 years, 
12 60 


4m 80 
” oo Jin 120 
The standing crop, as regards the etores in each felling, ia 
composed of x— 
400 young stems, 
120 middle-aged ,, 
40 old Fs ea 
1 mature, *(vieidle deoree). 
‘The capital taken for the whole forest will be:— ° 
12,000 trees, + +e we 80~ 60 yenrs, 
8600 wes 60-90 
1,200 5, 0 
800 ee 


‘Total, 17,100 trees, 


‘The essential character of the eapital in a stored-eoppice forest, 
ia to have a graduated scale of ages on each felling, and not merely 
on the total area of the forest, ‘This arrangement allowa the 
cutting of the stores to be varied in any year according to the 
state of each felling, and to the proprietor’s convenience, 

‘The method of stored-coppice management, which has been 
too often underrated, is suitable to very different fortunes as well 
in the case of private owners as in that of Communes, 


Thor, in the State and Communal forests, the echeme consists in reserving 
20 ateron per acre of the name age as the coppice shoots, end not cutting thooe 
tice (60-20) or three tines an old (30-120) tll they show signa of decay, 
‘of will not benefit by being left standing for aaother rotation (Ordonnanee of 
Tat August, 1827, Arta, 70 and 194),—(A¥.) 
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Register of the working scheme—For the very reason that 
the working of the reserved trees is 80 ausceptible of variation, 
it ia more than ever necessary to keep an exact record of 
results, The owner should always be able to know exactly the 
financial condition of his fotest. If his income will bear the 
charge of a suitable establishment, lis ugents ought at any time 
to be able to test the propriety of the operations of the executive. 
1t two often happens, even in very large businesses, that the exe- 
eative managers, wishing to please the proprietor for the moment, 
have adopted a plan of working which, though it is attractive 
at the time by reason of its large immediate returns, yeally leaves 
the property in an impoverished condition, and with no future 
to look forward to. 

* * * * . 

The register (cadre de comptatilité) which we have given for 
ordinary coppice management is easily adapted to stored-coppice. 
It ia necessary, however, to notice ona difference, which is not in 
its form, but in its nature. When we are accounting for fellings 
cleared “by area, it is known that the felling once cleared will 
be tuken into account again (as re-stocked) for the next rotation, 
with the same area. 

Tt is sufficient then to note in the register that such a felling 
has been cut over. Itis otherwise with trees of timber-size: 
each felling ns n varisle namber of trees, nnd a solection is mado 
each year of the trees to be cut, and of those to be loft. Tt is 
necessary then to note how many are taken and how many left. 
Without that, it would not be possible to give an exact account 
of the state of the fellings; and the owner could never know the 
actual (financial) state of his forest. 


In the example already given, 800 acres of forest are worked 
in the period of 30 years, 1U acrea each year. (there is no ques 

ion here of @ special portion of the eatate set aside as a reserve). 
“ithe register of the stores in the forest will be kept in the fol- 
lowing manner :— ; 


Tho passage omitted would be unintelligible to the English render 5 it al- 
Tarlea to the necessity of heing in «position to account exnetly for the forest in 
for in certain enses where 


apo ay 
: “S780 OT 
ame 
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[The atudont wil! notice, that in the example first given the total 
number of trees destined to grow to timber size was 17,100 and was 
suppased to be evenly distribnted over every acre, so that each felling 
‘of four eres Would hava exactly the saine number. In tho prorent 
table the number of trees (stores), in felling of 10 acres, is given 
i some variety, (as it would be in nature,) with the same total}.— 


In thia table the timber trees in each felling are noticed at the 
ad, and for brovity’s sake they are grouped undor the three principal 


ages (instead of fonr as previously), Opposite each year of cutting 
iam horizontal bar in the column, and the figure above it represents 
what trees are cut; and the figure below, those which aro left stand- 
ing. 


On following down the page of the register, it will be seen that in 
1880 the felling No. 1 wae cut over. Iu 1881 the owner made the 
eatting for that year, and half of that for 1882 wag anticipated, Tn 
1882 therefore, he had to restrict himself to the remaining half, but 
as he specially wanted ton oak trees, ho cut them by anticipation oat 
of felling No. 6, Tn 188% he cut over No. 4 as intended, and 
aold 42 win: in No. 1, &e., &e, In each ease the reserved 
trees are mentioned in their general category of age, whilst the treos 
eat are stated in the lomp only; there would be no object in stating 
of what class these were, or how many of ench cl 


‘Thus in felling No. 1 there were actually 559 trees of all ages, and 
875 wore cut, leaving 184, and 400 new young stems were selected 
to be upared from the coppice cutting of that year. Btrictly speaking 
the balance ought to be exact, that is to say, the number of trees 
given over to cutting (375) ought to be equal to the difference be- 
trreen the total number of stores on the felling, and the number left 
(other than stems newly selected to stand over). But it is not ‘pos~ 
sible to work this with mathematical exactness; there aro errors of 
eounting, accidents, loss, &., which have to be allowed for; as in 
all other business transactions, The working party will put’ down 
actual facts, and the control will know how to draw inferences for 
fature guidance. 


‘This balance sheet of “stores” is supplementary to the or 
inary register of the coppive cuttings. It would be possible to 
fd the figures for the cutting by area,-but itis clomrer and more 
convenient to keep the two registers separate. The only merit 
of a record of this kind is for it to be very simple, and the more 
considerable are the interests involved, the more doce simplicity 
become practically useful, 


It will not be any anticipation of the observations to be made 
{in subsequent chaptors, if we remark that—~ 


(1). The form of theso registers is designed so as to adapt 
itself to all kinds of working schemes and fellings. 
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(2). The only rule to be observed, is to open a separate 
register for each kind of felling executed in a forest 
according to a pre.determined plan. 


PART IL a 
Working schemes for Forests, with a iarge capital of alanding 
timber, 


Hica Forest, 
Carrer 1—Regular igh Forest. 


From an economie point of view, digh forest is a system of 
management for woodlands, for which a large ‘capital of stand. 
ing timber is essential, whilst from a cultural point of view, 
the same word signifies a system in which trees are reproduced 
by seed. The high forest system can be carried out in two 
ways; in the regular high forest method, where groups of trees 
of each age category are cultivated on separate ateas; and in the 
selection method, which will be described in Chapter II, 


I will follow the samo plan in describing high forest manage- 
ment, as I have already done in eoppices, ie., taking for example 
an area of 300 acres with a rotation of 120 years, I will first 
indicate the procedure employed in framing a working scheme 
for a forest with a complete standing crop of trees of all ages 
from 1 to 120 years, situated ina manner sufficiently regular 
for the namo of regular high forest to be applicable, 


T will not refer to the procedure employed to fix tho period 
of rotation most advantageous for the proprietor, ‘This would 
be beyond the scope of an elementary work, Proprietors are 

enerally satisfied with counting the concentric rings of the 

Eited wood, and thus estimating at what average age the trees 
would yield timber of such dimensions as it is to thelr interest 
to produce, 

§ 1. High Borest, with a complete standing crop. 
A—Working sohema of a regular high forest with a complete 
standing crop. 

‘Two oLASSES oF PRODUCE IN HroH Foxnsts, 

Before indicating the procedure of the working scheme, which 
enables na to decide ata glance whether or not the standing 
crop is always complete, and to follow the order in which the 
fellings will be made, it is usefal to note, that in the high forest 
system the fellings are of two classes, each founded on the 
natural growth of the trees, 


The first condition of high forest management is the natural 
regeneration of the forest, i.e., regeneration by seed from the 
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standing trees, When any part of the standing crop has become 
exploitable, regeneration fellings are made, in which the reserves, 
‘or pareat frees, aro left close enough to protect the seedlings 
from drought and frost; they are followed by secondary fellings, 
jn which the reserves are spaced so as to allow room for the 
development of the seedlings, and at length the final felling 
freea the latter entirely fron the cover of the old trees. 

‘All these different fellings taken together, ae they are only 60 
many phases of the same operation, are called regeneration fellings, 
and they furnish the principal produce of the forest, since they 
aro the most important and are only carried out on exploitable 
timber.t 

This the first class of produce which van be obtained from 
a forest managed as regular Righ forest, Wut its power of 
production does not stop there. If we consider young growin| 
trees, and follow their growth till they are exploitable, we shall 
notice that many of them bocome gradually overshaded by the 
larger trees, and eventually perish: a wood commences, for 
instance, by having 4,000 stems to the acre, and at an ago of 
120 years will only contain 120, 

‘The growth of woods in this respect follows a law still un- 
Known to us, and the knowledge of which would be most useful 
in forest operations (vide ante Vol. VILL., page 280). 

Vegetable physiology fortunately furnishes foresters with ‘a 
rule jor their guidance, which aupplies to a certain extent the 
want of this experimental law. 

‘The production of wood in a forest is proportional to the mass 
of the foliage, and from this physiological maxim, which hos been 
proved theoretically, we can conclude, that if we are careful to re- 
move the suppressed stems, from time to time, whilst maintain 
ing the continuity of the leaf canopy,t we should secure the 
whola produce of the forest, for we should obtain timber which 
would otherwise have been lost, without in any way diminishing 
the enbic contents of the mature crop, It is on this considera~ 
tion that the practice of ttinninga is founded, and these yield 
secondary produce to the extent of 15 and 25 per cent. of the 
principal produce, 


1» hay attained the age fixed for the chosen rotation.—(1'R.) 


matter of fact only more or les regular foreats ae met with, 
the name of principal produce is also given to the fellinge of mature trees in 
tuch forests, ’Principal pentiuce in high forests, in'n general way consist of all 
‘that makes np tho“ possibility” in fellings by cubic contents, “We will define 
‘possibility farther on.—(AT.) 

‘2 The continuity of the leaf canopy is said to be maintained when the 
‘erowns of the trees touch one another without the action of the wind, MM. 
‘Porentz und Parade (Cours de culture det bois, No. 4N6). 
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Working schemes for high forest should then aim at ensuring 
regularity in these two classes of cuttings, and wo will first look ° 
at the matter as regards the principal fellings, which, in a regular 
high forest, comprise only the regeneration fellings. 


Periodic blocks.—In coppice with 20 years’ rotation, we 
divided tho forest area into 20 compartmenty, to each of which 

a certain dato for felling was assigned; this was possible, 
because in coppice one year suffices for the regeneration by 
stoo] shoots, and becanse ‘the latter ean from the first year be 
exposed without any shade, or protection. But in high forest 
this is not the case; seeds are not produced immediately, the 
seedling once produced requires a certain amount of shelter, 
which must be more or less prolonged according to its speci 
and it is often only after a lengthened period that eeedlings can 
left to themselves, and the area of the cutting considered as com- 
jletely regenerated. If then wa were to divide our 300 acres into 
Teo compartments of 23 acres each, corresponding to an annual 
felling, we should not satisfy any’ of these cultural exigencies, 
It is, therefore, advisable to divide the forest, not into 120 fell. 
ings, but into a certain number of blocks, each intended to 
furnish produce for the period of time during which, not only 
ean the soil be re-stocked by self-sown seedlings, but'also, these 
seedlings, having once sprung up, can dispense with every kind 
of shelter and protection, 


weighing the advantages, and disadvantages, one against the 
other, it should not be forgotten, that trees left standing to shelter 
the soil, and protect the seedlings, will generally compensate by 
their accelerated growth for the delay, which nature often 
causes in regenerating a felling. Iu order to get clear ideas on 
the subject, suppose that the ventory of the standing crop, the 
analysis of the forest, or to speals asa forester, the register of 
compartmente, should give the following :— 3 


‘A. 15 acres, Oak, sparse, with seedlings, 
B. 12h 4, | Beech, alaost pure, with seedlings, 
+ CL 22h 3, Beech, asb, and oak, 


BO Carried over. 


180 years, 
110 


» 
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50 Brought forward, ; 
‘D. 25 acres, High poles, silver fir, and beech, ” Hs years, 
7 


K. 874, High poles, silver fir, rather sparse, a 
F, 864, Densely stocked poles, silver fir, i 
G 6 oy ow» ” nm spruce, «80 
H68f yon. i Silver fir & beech, 40, 
I, 55" 4 Saplings, beech, 80 


JT. 214 2 Beedlings, beech, and silver fir, 


Total, 800, ee 


In this foreet the standing crop is complete, for in high forests 
differences to a certain extent, in ages and erops, are not material, 
Since compartments of similar ages follow ane another succc 
sively, and their standing crops nearly correspond to their condi- 
tions of vegetation, the forest. may be considered regular, Uf 
tho period of regeneration has been fixed at twenty years, there 
will be eix periodic blocks, each containing 50 acres. In 
the case of coppice the 20 fellings, each destined to be felled 
in one year, wore divided by cleared line; in high forests, 
the compartments, or portions of compartments, which will 
go to form each periodic block will be grovped together, and 
each of the six blocks assigned for the produes of every 20 years 
will be marked out on the ground, and their boundary pillars 
erected. ‘I'he principle of this division into equal periodic blocks 
is founded on the supposition that they will each yield equal 

roduce. This may not be the case, and in fact seldom happens 
Frhill forests, where the slopes generally produce more wood 
than the platenus, and where aspect has conriderable influence 
on vegetation. If such inequalities are met with, we will be 
satisfied by adding a few acres to the woret of the blocks, 60 as 
to equalize the produce as much us possible ; Lut this is a matter 
of judgment and experience, which cannot be messured by 
coreilcients, nor in any precise way. 


ORITICIMA ON MOTRE, ETO. fT) 


CRITICISMS ON “NOTES FOR A MANUAL OF 
INDIAN SYLVICULTURE.” 


In the following paragraphs I will attempt to answer Sw.’s re- 
mark, which appeared in the Number of December Inst. It will 
be remembered that I divided those remarks into svctions dis 
tinguished by characteristic letters. In this paper, instead of 
repeating the substance of the criticiem in question, I shall 
merely prefix the corresponding characteristic letters to my replies, 


(A). Sw. finds fault with me for arbitrariness in fixing the 
maximum height of a shrub, which ia also my minimum height 
for a tree. The only distinction he would have between a tree 
and a shrub is that the former “carries up a single stem for 
some distance from the ground and then begins to branch,” 
whereas the latter ‘ branches at once at or near the ground.” I 
myself wished to adopt this distinction, but had to give it up. 
The Cupressus torulosa at Naini ‘fal reaches a height of over 100 
feet and a girth of at least 6 feet, while its lowest branches still 
all but sweep the ground. ‘This is aleo true of a great many 
deodar, and certainly of the European spruce. Now would 
Sw. say that these species were shrubs? Again, there are many 
species like Gardenia turgida, Euonymus tingens, several Randiaa, 
some palms, ferns, &., which generally attain a height of less 
than even 20 feet, but carry up a single stem without a branch 
to a distance of 7 or 8 feet from the ground, Surely no one 
would call them trees. According to my nomenclature they 
would be arlorescent shrubs, a combination of words which ap» 
pears to me to describe them as accurately as the most exacting 
critic can desire, 

I do not, therefore, see how we oan avoid fixing a limit of 
height, which Sw. considers illogical. By attempting to be too 
logical, wa ara forced into the error of calling an erect woody 
plant 100 feet high a shrub, becanse it branches at or near the 

ound, and a palm 8 or 9 feet high a tree, because it does not 

ranch at all, ‘The only point about which there ean be any 
dispute is the figure to which the height should be limited. 
25 feet seems to my own sense of proportion a reasonable figure. 

‘The case of palms however, reminds me that I must omit all 
reference to branches, and accordingly alter my definition of 
a tree thus:— 
is any woody plant which carries up asingle stem to 
a certain height above the ground, and which is, besides, capable 
of attaining a minimum height of 25 feet.” 

The definition of a sdrud requires the addition of the word 
“generally,” thug — 


“A suuva is a woody plant incapable of attaining a greater 
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eight than 25 feet, and which generally branches at or near the 
age,” 


The well-known American Botanist, Asa Gray, gives the follow- 
ing deflaitions in bis “Elements of Botany.” 


« Shrubs uve swoody plants, with etems branched from or near 
the ground, and less than five times the height of a man. A 
shrub which approaches a tree in size or imitates it in aspect is 
anid to be arlorescent.”” 


“"Treea are woody plants with single trunks, which attain at 
Jeast four or five times the human stature,” 


(B). Tam much obliged to Sw. for correcting ihe as regards 
the maximum height altained by Quercus semecarpifolia and 
toon in North-Eastern India. ‘The names of those trees will be 
atruok out from the list of examples given. 


(C). Sw. is probably strictly right. But I should like to see 
the matter further discussed before changing my definition. 


In combating my use of the word “bole,” Sw. unwittingly 
falls into an inconsisteney, Under (A) he insisted on the essen- 
tial character of a tree being its carrying “up a single stem for 
tome dittance from the ground and only then beginning to branch ;” 
here he asks me “where the bole ends, if the tree has dranches 
close down to the ground, os will uften happen.” 


(D). ‘The use of the word “ Fall” does not prevent the use 
of the word “Yield.” Tach term expresses the same idea 
from two different points of view. I do not see any reason 
for giving up the former, although I intend to employ also the 
latter word in its appropriate place. 


(8). L submit to Sw.’s correction, ‘The objection he bringd 
forward to my use of the word “ Reserve” did not at any time 
escape me; bub I wanted a collective noun by means of which to 
denote all the spared trees taken together, and I thonght it 
well to continue to employ the word in the same eensa in which 
it oceurs in Mr, Smythies’ and my translation of Bagnetis 
Manuel de Sylviculture, ‘This was, of course, done tentatives 
ly, like the adoption of every other word of my terminclogy. 


+ Thad intended, if my adoption of the word “Reserve” was 
sanctioned, to term the individual trees of a High Forest Ke- 
serve Standards, and those of a Coppice Reserve Stores, 


Sw. will thus see that I was not going to pase over the word 
“gtandard.” But his objection does not supply me with a 
substitute for “Reserve.” Doubtlessly we can do without a 
collective noun, which would, however, if we could get one, be 
always extremely useful and convenient. 
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« (F), _ All trees, even the most shade-bearing, require light for 
their existence, and arethorefore, more or lesa “ light-demanding” 
To be fight-demanding is hence not the same as to be skade- 
avoiding and the opposite of shade-bearing, To take a welle 
Known case, the Mesua ferrea is admittedly an extremely shade 
bearing tree, and yet requires a great deal of light to acquire its 
finest proportions. 


(G). Lam much obliged to Sw. for the verbal alteration he 
suggests, which makes my meaning much clearer. 


(H). By mentioning deodar and the silver fir together, T, of 
course, do not imply that the one is a shade-beacing as the other, 
Both species hava been given by me, among several others, ag 
inatances of shade-bearing epecios. 


‘The respective degrees in which the several species bear shade 
will be. appropriately explained in Book IIL. of the Manual, ~ 
which Book will contain a special account of the habits and re. 

juirements and mode of culture of our principal species; whereas 
the Notes Tam now publishing are for Book IL, which will ex- 
plain the general principles of sylviculture applicable to India, 


(1). Sms meaning here is not quite clear to me. Does he 
object to the idea of volition on the part of vegetable organisma 
involved in the word “abhorring” 7 But it is surely hypereris ” 
tical to object to my use of that word, because strictly speaking 
it implies that idea, I am writing practically on ‘a practical, 
subject, and I could not obvionsly attempt to enter into abstrus 
questions of biology and metaphysics, I have employed perhaps 
@ poctical turn of phrase in order to express in an emphatio 
manner the strongly shade-avoiding nature of the trees referred 
to. I€I am precladed from using such phrases, then many 
others, auch as light-demanding, &e., which Sw. himeclf and 
foresters all over the world employ over and over again, must be 
banished from our vocabulary, 


(J). After my reply to Major Van Someren’s objections (see 
Jast December Number, pages 286-7), I need say very little here, 
A tree can be shade-bearing and yet require plenty of light in order 
even to grow up beyond « height of as little as 2 or 8 feet. For 
the amount of shade we have in the forests of the North-West 
and Central Provinces and Oudh, young sal is conspicuously 
shade-bearing, and almost wherever you go, you find an advance 
growth of it on the ground, which persists under the close leaf 
eanopy above, but does not and cannot shoot up until that leaf. 
canopy is opened out, and direct sunlight freely admitted. Sw. 
vwill thas see that I am not guilty of any inconsistency in saying 
that sl ie shade-bearing and yet“ partial to light 


(K). I ought to have said “the sissoo alone can grow in 
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eertain places on the alluvial shingly banks and beds of some 
rivers.” ‘The omission of the words “in certain places" has led 
to Sw.’s objection. 

The result of my own observations and of some others (notably 
‘Mr. Lowrie, to whom Iam indebted for meny valuable hints), 
is that sissoo can be propagated only by water, and then too 
chiefly, if not solely when the soil is a loose silt without any 
great consistency. Hence, we can obtain the nataral regenera 
tion of that valuable tree only on land that is at least uccasionally 
flooded and is not quite consolidated. Hence, the utter futility 
of expecting self-sown seedlings in high grassy plains, such as 
those which are being planted up in Ondh. Ae long a6 
the silt is quite free, eissoo seedlings continue to come up and 
cover the ground, unless the whole k swept or cut away 
by floods, “As more soil accumulates and the silt consolidates, 
khair seedlings begin to put in an appearance and mix with the 
sissoo. Aa the land rises by the deposit cf new matter and gets 
up above flood-level, the reproduction of sissoo diminishes until 
it entirely ceases, while khair seedlings can atill continue to be 
produced, ‘The preceding brief summary of facts explaing to a 
great extent under what circumstances sissoo forms a pure forest, 
when it is mixed with klair and other species, and why ia 
certain grassy plains, now well above the floods, the old flood 
produced sissoo trees are unable to propagate themselves by 
means of eelf-sown seedlings. 


In the preceding remarks I have gone soinewhat beyond 
merely answering Sw.’s objection, but the very interesting 
nature of the subject will I hope be my justification. 


(L). Trust apologise very humbly if I have wounded any 
one’s susceptibilities by including Man anionget * other ani- 
male” Ee ego homo cum nibilgus humani alicnum a me puto. 
But in future, to keep out of such dangerous ground, where 
angels onght to fear to tread, I will adopt 8w.’s advice and give 
the lord of creation a aub-head all to himself ! 


E. B, Fenvaxpez. 


SANDAL. 


Geographteal distribution—The vandal i8 found all over the 
Mysore platean and the countries surrounding it, Coimbatore, 
Belem, Caddapa, Bellary, North and South Canare, down to a 
Jevel of about 1,500 feet. A few trees may he scen on the coast 
at Cannanore, planted in gardens. I do uot know what the age 
of thesa may be, but one which I examined seamed to me to have 
fae good scent as any growing on higher land, so that it might 
be well worth while for Government to make plantations of it on 
‘the const. 
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Tt appears to prefer the equable climate of Mytore, where the 
temperature ranges from 55° to 95°, Frost is unknown to it, 
Dronght, long continued, will sometimes kill it, ‘Thus, in the 
famine year, trees succumbed in all parts of Mysore, 


Sandal is not partienlar in the matter of rainfall. Tt ia sntise 
fied with 2 and grows abandantly in places which get 
only that amount of rain, Again, in parts of Coorg and Man- 
jarabad, it grows luxuriantly with 60 to 70 inches of rain, and 
in thie caso attains a much larger size. At Cannanore it appears 
to be fairly happy with 100 inches. 


‘The climate which it mostly affects however may be characters 
wed as dry, with long periods without rain, most of the rains 
fall being in July, August and October, and the rest of the year 
dry, with the exeeption of occasional showers in April, May, and 

ane, 


Soid—It is found on soils of varions natures, but will not 
grow on saline, calareons, or black cotton soils. It prefers the 
fersuzinons loama common in Mysore, but is happy in poor 

ravally and stony soil. It bas been recently planted im rich 
Ferest. mould in Nallery and other forests, and’ makes great 
growth in it, 


‘As regards depth it is not erigeant, being a surface feeder; 
8 feot is probably ae much as it requires. 


It prefers a free permeable soil, but it survives on the red 
loam, which in serub jungles much frequented by cattle, often 
gete caked and ashard as sun-dried brick. In this case seedlings 
are very rarely seen; It avoids swampy places, but is frequently 
found near water where the soil is well drained, on river banks 
and on the bunds of tanks, and attains large dimensions in such 
places, 

‘The hygroseopicity of these soils is varions, with the gravell 
and stony soil it 1 small, more with the red loam, and cou 
siderable in the rather stiff loam ‘of the forest. 


Locatity.-Sandal grows on undulating ground, but often 
takes to hill sides, though it is not often seen on tops of high 
Hille, the reason probably being that the tops have not long been 
denuded of high forest, but it may be that its seeds do not easily 
lodge on the summits, and also that it is too exposed to the winds, 
It is generally found in fields either in cultivation, or which 
have been cultivated formerly, in the scrub jungle round vile 
Jagos, or any low scrub jungle which has a euitable soil, and nob 
far from cultivation. In bigh forest it is very rare, and then 
only in open spaces on a river bank, or the sida of a nullah, 
‘This is probably due to the absence of birds to carry about the 
seed, as well as its dislike to being hustled by larger trees... 
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Dimensions —The sandal is a small tree, attaining at most a 
height of 5U fect and 4 feet in girth, though this girth 
oceasionally be exceeded in exéeptional circumstances, As a 
it has a height of from 30 to'40 feet, and is 2 to 3 feet in girth, 
In the dry plains of Mysore the lower of these dimensions is only 
attained, the larger dimensions are found in the districts more 
favoured with rain, 


‘The ramification is rrther close. The branches slender and 
pendulous at the end, especially in a luxuriantly grown tree. 


The foliage is rather open. ‘The crown is a round oval occu 
pying about two-thirds of the tree. 


It is fairly able to bear shade, to live and even grow pretty 
well under cover, and it is frequently seen growing under banian 
and other figs, and under tamarinds, with ite crown interlaced 
amonggt the branches of the large tree, but this is generally 
near villages, and when the shade becomes very thick the sandal 
languishes, although it continues to live and make growth for 
yeurs under these conditions. In light open jungle it eprings up 
beet under the light cover of bushes; a scrub jungle of this sort 
with plenty of open space seems to offer the best conditions for its 
propagation, The young plants have great capacity for pushing 
theic way through this sort of low cover, provided it has plenty 
of Jateral light and air. 


‘Phe sandal tree is an evergreen. The foliage however gets 
thinner in protracted monsoons with continual rainy weather, 
snd also in the dry season. “A flush of new leaves appears 
@uring the early showers in May, and after the monsoon in 
October, 


Sandal beedmes fertile at about 10 years old. In some of the 
plantations in rich forest soil it has flowered at 3 years old: and 
this early flowering tends to show that the rich soil 1s not adapted 
to the tree; and it remains to be seen whether the seed is of any 
use. 


Ib has along flowering season—from February till April, The 
seed forms from March till May. 


It ripens in May and Juné, and ditring the mohsoon, if light 
‘gne, or the ripening is sometimes put off till after the monsoon, 


‘There is nearly always an abundant annual seeding. 


{Phe seed has a fairly long vitality if kept perfectly dry. Rats 
and squirrels eat it with avidity, and sometimes commit great 
depredations in seed beds. It is apt to rot with too much rain, 
and this happened to a great extent in our plantations last mon. 
soon (1882), during which there was double the average rainfall 
in Coorg of the previous 25 years, : 
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‘The seed is ensy of germination if it ean escape its enemice— 
the rate and squicrels, Natural regeneration by eed is assured 
in open low scrub when there ara plenty of birds, and if it ia 
protected from cattle grazing and fires, 


Tt does not grow from stool shoots, but profusely from root 
suckers, Plants whose stems have been burnt, or otherwise in- 
jured, almost invariably send up a mass of root suckers, as do 
also the roots of oxploited trees if not past their maturity. 


Exploitation is effected by uprooting the trees and extracting 
all big roote, ‘The smaller roots left in the ground often send 
up a quantity of root suckers, and this faculty eontinnes to a con- 
siderable age, probably 50 or 60 years, but I think it is strongest 
when the trea is young, I have frequently seen trees of about 
20 of 80 years old that have been burnt, send up a great quantity 
of suckers, but have not noticed this in over-mature trees, 


Under favourable conditions the sandal plant will grow abont 
1} to 2 feet high the first. year, and will add 2 feet more the second 
year, In rich forest I have seen them grow 3 to 4 feet the first 
Year, and about as much the second year. 1 have some planta not 

‘ot 3 years from seed, which are 11 feet high, and it remains to 
Trevseen to what height they will attain, A few trees planted 18 
yeare ago ab Fvaserpett are at present 25 feet in height, and 18 
inches in girth, and contain a core of heart-wood of about 2 
inches thick, all the rest being white wood. 


‘The age of a mature tree is reckoned to bo about 50 years, 
bat probably in plantations with nothing to interrupt its growth, 
it witl come ta maturity ata much earlier age, say 40 feats. 
Sandal is very sensitive to fire and is easily destroyed by 
Much damage ia done yearly by fires originating from the bu 
ing of weed heaps, &c., in the ryote’ fields, which burn the treea 
in the hedges, and spread to the surrounding scrub jungles, 
Thue the growth of the plants is much retarded, although they 
constantly send up root suckers; but if'a mass of dry stuff is col- 
lected round the trunk of a tree, and burnt, the tree will probably 
auceumb, A mature tree killed by burning can be exploited, bat 
& half grown trea ie useless, as it has no heart-wood. 


Deer and cattle do much harm by eating off the leaves and 
young shoots, of which they are very fond. Cattle are therefore 
atrictly kept out of plantations, bit it is not so easy to manage 
the deer. 

Sundal ia notably a trea which likes to grow in the open, 
apart from any associates, In serub jungle it keeps its crown 
free of the aurrounding serub, and in case the latter retarna to 
n state of forest, the old sandal trees would continue to grow 
slowly to their maturity ; but very few seedlings would establish 
themselves under these conditions, 
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The best results in raising sandal artificially have been ob- 
tained by sowing seeds in lines 8 fect apart, which ata picked 
up with a pickaxe to the depth of about 9 inches. The clods 
are broken up, and tho lines smoothed over, One man puts in 
tho seed at 2-3 inches interval, and g-inch deep, whilst an- 
other sows dall (Cajanus indicus) somewhat closer in the line. 
‘This is done in the begin of the monsoon, is a very simple 
operation, and nearly always gives a uflicient crop. ‘The dall 
comes up, and protects the young seedlings by its shade in the 
hot weather. In the seeond monsoon, the superfluous plants are 
taken ont, and transplanted to another part of the plantation. Tt 
is advianble to loosen the soil round those which remain, Weeds 
should be kept down, and it is most important to keep ont eattle, 
as they soon exterminate the plants, If it is desired to plant up 
jungle land, it is necessary to fell and burn the jungle completely 
at first; no good veenite being ever obtained nnder shade. The 
plantation may be said to be established the second year, all that 
ia necessary to do alter that, being to keep down weods by a woed 
ing once a year, of in the rich soil of the forest twice a year, and, 
above all, to keep out cattle and fires, Saree 


STORING IMPORTED VEGETABLE AND FLOWER 
SEEDS. 


‘Pre following remarks are made with a view of drawing forth 
an expression of opinion from those who have had experience in 
keeping imported cold season vegetable and flower seeds in a 
germinative eondition throughout the rainy season, Complaints 
are frequently made that certain seeds have not germinated, and 
for that reason have been classed as bad. There are many ways by 
which seeds may be brought to this condition, and I believe a 
ad method of packing’ and storing to be one of the most com- 
mon. Seads of vegetables and flowers, raised in this country, do 
not require much are in storing. If kept in a dry room and 
Jooked over occasionally, such appliances as hermetically sealed 
boxes, bottles, &e,, are entirely unnecessary, It is very different 
however with imported seeds. A few days? exposure to the damp 
atmosphere of our rainy season is very fatal to their vitality. 
Enropean sceds-men usually seud out their seeds to this country 
in hermetically sealed tin boxes. When sent by a respectable firm 
0 a8 to arrive just when required for sowing, they will, asa rule, 
germinate freely. When failure occurs under these cireumstances, 
tho gardenor who had charge of their managemené mnat be nt fants. 
On the other hand, if, as is often the case, they arrive a month 
or two before the season for sowing, and have been kept in the 
seated tin boxes until that time arrives, no one should blame the 
gardener, or feel eurprized if they do not allcomeup. Packing 
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seeds in hermetically sealed tin boxes, is without doubt, one of the 
best methods for this country ; for I believe their vitality is greatly 
injured if they remain in the boxes fora month or two after 
arrival. All good seeds contain a certain pereentage of mois- 
ture, and the natural heat of our climate causes this moisture 
to be continually given off, and when confined within a sealed tin 
box it must condense and thereby injure the seeds. I strongly 
advise opening hermetically sealed boxes of seeds immodiately 
on arrival, and transferring the contents to a well made wooden 
box. - Any rough box will do, provided it has a close fitting lid. 
‘The bottom of the Lox should be eovered with a layer of chareoal 
dust, It is also a good plan to fill a few amall tes with tho 
same material, and place them amongst the seed packets. 
Charcoal is a capital substance for inhaling any moisture given 
off by the seeds, or any (hat may find its way within from the 
atmosphere, Bottles with glass stoppers, when used for keeping 
seeds, havo the same injurious effects upon their vitality as 
hermetically sealed boxes, I have noticed that seeds, to all 
appearance quite dry, when placed in a glass stoppered bottle 
give off, within ten or twelve days, suflicient muisture to cover the 
inner surface of the vacant glass, with a heavy conting of dew. 
‘This is not so soon generated if common corks are used instead. 
of glass toppers ; 1 suppose the cork inhales the moisture given 
off, When bottles are used for keeping any rare kind of seed, 
it is much the best plan therefore to use a common cork. This 
plan of opening hermetically scaled tin boxes immediately on 
arrival is much at variance with that adopted by other authori- 
tics, and as I consider the subject lo be am important one, I 
shall be glad if any of the readers of the “Indian Forester” will 
record their experience. 


FURLOUGIL 
TO THE ¥DITOR OP tu “INDIAN FORESTER,” 


Srr,—Cannot something be done to bring to the notice of the 
authorities the hardship suifered by some of the members of the 
Forest Department, by their being debarred from the privilege, 
accorded to their more fortunate brethren, of enjoying two yeare’ 
furlough after eight years’ service? I am sure that if the 
matter were properly represented, our liberal-minded Viceroy 
would exiend the privilege to us all. It is such a small matter 
to Government, and would be sxck a boon to the few unfortu- 
nate individuals, who at present can look forward to only one 

ear at the end of nine years’ service! Of two men serving 
in the same place, performing the same duties, and drawing the 
same pay, one gocs home with the pleasant prospect before him. 
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of enjoying two whole years with those nenrest and dearest 
to him. ‘The other is lefé behind; imagine the heartache of this 
latter unfortunate, who has the same ties and the same dear ones 
‘at home, but who must remain here another year, simply 
because a hard and fast rule, arbitrarily fixed, oparates against 
him, 

Home-Siex. 


NOTES ON “A TRIP THROUGH CHAMBA.” 
TO THR EDITOK OF TITS “INDIAN YORESTER.” 


Dear Srtj,—In your January Number is a bright and inter- 
esting note ona tour in Chamba, Mr. J.C. MeDonell 
notices {at suitable elevation) a very large treo of a species 
which he calls Rius panjabensis (the vernacular is printed 
Kakkuein, it should be Kakkrein, or more properly Kakrain). 
Ts the write sure of the species? Tt is much more likely to be 
Rhus (Piecia) integerrima: the natives confuse several of the 
‘Phue species under the names of Kakar, Kangar and Kalrain, 
Brandis speaks of 2. punjabensia, which is not very common, as 
a moderate sized tree, 85 fect high and 4 in girth, and I think 
the size Mr. McDonell mentions could not be attained by this 
species. Pistacia is occasionally found of a very large size; it 
yields the beautiful ‘zebra-wood? which is so promising for 
cabinet work, but of go little real use, as it takes years to 
season—eplitting after even ten yeare’ keeping, and being very 
Tiable to warp. 


By the way L wish other Foresters would imitate Mr. McDonell’ 
example, and write accounts descriptive of tonre in some of the 

eat forest regions known to many of us only by name, How 
interesting would be a descriptive sketch of the Abiri forests 
for instance, of the Melghat und other places that we hear of 
in Reports: aud there are many other peculiar forests in Ajmnero, 
the Punjab, Aasam, and elsewhere, quite unknown to many. It 
is true that we can pick out of official reports, a list of the 
trees found there, but this does not give one an idea of whut the 
forest: is like, 


BP. 


y. Notes, Queries AND PxTRActs. 


Frenet’ Forest Derantueyt—It may interest some of our 
readers to hear that by an order of the President of the 
French Republic, the following grades of the superior executive 
staff in the French Forest Department have been re-organised 
since the let August, 1882. Conservateur, Inspecteur, Inspecteur 
ailjoint, Garde genéral. The grades of Sous-inspeeteur, and Garde 
gencral adjoint have heen abolished, and all officers appointed from 
the Nancy Forest School will rank as Inspecteurs adjoints, until 
they are entitled to promotion to the grade of Inspecteur, and 
will at once receive salaries of francs 2,000 per annum. Officers 
appointed from secondary schools will hold the rank of Garde 
gencral, An experimental forest station has been established 
at Nanay, to whieh five working circles (series) of the Foresta 
of Hayes and Amanee have been assigned, and all marking and 
estimation of products in these will be effected by the students 
of the Forest School. 


Nores coxcensino Matogaxy wink reweneNces 10 ms Ive 
mopuerion 1x0 ENGLANP.—Almost any information relate 
ing to that highly popalar furniture wood, mahogany, ean 
hardly fail to be of interest to those who may be commercially 
associated with it, Mahogany possesses above all other woods 
such distinct characteristics that it is no wonder information 
concerning: it should command, as it assuredly does, such pecu- 
iar interest, ‘To begin with, the history of its species dates 
hack to the very earliest periods of which we have authentic 
record. 


‘The ancients, no menn judges of beanty in respect to woods, 
appear to have attached the greatest regard to mahogany, and 
it is but fair supposition to bolicve that they were acquainted 
with none but inferior kinds, ‘The botanical fact that the average 
mahogany tree requires at least 500 years in which to become 
fully mature, seems of itself to stamp the wood with a certain 
value. 


Graphic descriptions might bo furnished of the workings of 
the forest gangs led by a “mahogany hunter,” slashing b 
way through the thick and tangled vegetation of a tropical 
forest, and who, covered with the juices of luxurious vegetation 
which spurt out of the grasses cut by his constantly-working 
sword, guides them unerringly to the desired epot, that from 
the summit of some tall and distant tree his keen and expe- 
rienced eyes have singled out, ‘Telling narratives might be 
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written concerning the progress of the logs as they are being 
conveyed in the rode trucks drawn by oxen, from the forest 
to the river through which they pass en rowle to the coast lino. 
Little indeed is reckoned of the patient, toil required to effect 
the hewing down and trans-shipment of the logs, Under the 
heat of a tropical aun the heavy labour which the work neces. 
sitates is all but impossible, and go it is earried on at night, 
and the hewers and carters are guided to their labours by 
flaming torches. ‘The scenes at the working stations in the 
density of the primeval and virgin forests of Central America 
aro spoken of as being strange and weird. The regular thus 
of' the woodmen’s axes breaking upon the otherwise prevailing 
stillness, the tottering of the vegetable giants, and their crash 
ing falls in the solitude, the shadows from the flaming torches, 
which reflect the naked figures of the workers, are said to 
combine in furnishing a strangely interesting spectacle. 


But a limited amount of reflection will sufice to assure any 
one of the difficulties attendant upon carting heavy logs through 
a forest teeming with vegetation, and in which there are neither 
roads nor even tracks. Every rivulet which must be crossed 
presents, in the absence of suilicient appliances, an engineering 
difficulty of no mean consequence. Even when the coast is 
reached, or rather when the logs have been conveyed to some 
place where they can be loaded on to the ship, a long and 
tedious sea voyage must be undertaken before they ean be 
Lronght to our markets. Heavy and costly however, as the 
work undoubtedly is, much more labour and expense would be 
incurred, if they were necessary, for the gaining possession of 
the most beautiful wood known to mankind. 


In the pages of n contemporary some discussion has recently 
occurred respecting the first introduction of mahogany into 
England, It may therefore he interesting to some readers of 
this Journal to have a precise account of the circumstances 
attendant upon the first arrival and employment of the wood 
in this country. 


Mahogany was first brought over in the shape of planks, 
some time about the latter end of the eighteenth century, A 
noted physician, Dr. Gibbons, being about to build for himself 
a house in King Street, Covent Garden, London, his brother, 
who was a sea captain, trading to the West India Islands, 
brought over some mahogany planks thinking they might be 
of services to Dr. Gibbons, ‘The workmen however, complain- 
ing that the wood was of too bard a nature to be worked by 
their tools, it was laid aside as being of no present service, A 
cabinet maker named Woollaston, carrying on business in Long 
‘Acro, next casayed to make a candle box of the wood, and find 
ing his tools inefficient for the purposo, had stronger tools made, 
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and eventually finished the article. The wood was then so 
much admired, that it was determined to make a bureau of it, 
which was accordingly done. So pleased was Dr. Gibbons with 
his piece of furniture, that he invited many persons to come and 
examine it, and among others the Dachess of Buckingham. 
So greaily did the Duchess admife the piece of furniture, that 
she begged somo of the wood from Dr. Gibbons, and instructed 
the cabinet maker—Woolluston—to make her a bureau also. 
Tho second piece of furniture was admired even more than the 
first, and from this circumstance mahogany sprang quite sudden- 
Jy into favour, and became a wood of fashion. 


‘This much may bo said of mahogany—that in its living tate 
it is one of the most noble and majestic of trees. So beautiful 
is the tree when in fall bloom, and when oovered with its pearly 
flowers, that it has been by Dean Barrington beautifully termed 
©The Giant's Nosegay.” It flourishes in the forests of Central 
America, amid the most Juxutiant vegetation of the universe, 
and is itself a tree of the most magnificent order, As a wood 
of commerce it is lasting in character, strong, of unequalled 
colour, and for beauty of texture has no rival whatevor—imber 
Tradea Tournal, 


Ixpta Ronnen rropvorion iw Baaztt.A pamphlet, latel 
issued in Rio de Janeiro, by Senhor Pimenta Baeno, calls 
attention to the great importance of this product, and the 
influence it has had on the commerce of Para, the value of 
whose imports and exports has risen from 26,352,580 mils, 
Goring the years 1849-1354, to, in 1874-1879, 108,702,684 
mils, or fully four times as much during the last five years, 
while the revenue of the city has increased during the same period 
from 4,868,527,630 reis to 17,825,895,567 reis, having during 
tho five years previously, say from 1869 to 1874, reached the 
Jorge sum of 21,245,591,082 reis, To show the proportionate 
value of india rubber, as compared with other exports, the re 
tam for 179-80 apportions them as follows :— 

India mbber, .. + 12,242,500 mits, 

Castanhanuta, we 1,473,800 

Cocoa, ‘es Sis we 1,032,500 


14,748,800, 


On the other hand, the total exports from the two provinces of 
Pata and Amazonas during the same period was 15,497,600 
mils., a striking proof of the position held by indin rubber. I¢ 
ie further stated that “the provinces of Para and the Amazonas 
import sugar, coffes, Indian corn, beans, and even mandioca 
flour!” Again, the writer of the pamphlet states that india rubber 
occupies the third place in the exports of the Empire, after 
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coffee and sugar, and yet how fow of our readers are probably 
aware of this fact, Para occupying the extreme northern limita 
of tho Empire, with its vast river, the Amazon, owing past it. 


The writer shows how, owing to the destructive manner in 
which the india rubber trees are cut down, this valuable branch ot 
industry is threatened with serious diminution, if not almost ex- 
tinetion, and urges that means ought to be taken to regulate the 
cultivation and supply of this valuable article, a conelusion in 
which most people must agree, who feel an interest in Brazil, ag 
well as the great river which gives access from Para to the Andes, 
and whose banks are covered with primeval forests, many as yet 
almost untradden by the foot o€ man, A great increase in the 
value of the article is exhibited, that current being 3,100 reis 
per kilogram for fine quality, whereas in the year 1825 it was only 
worth 300 reis the kilogram, It may also be noticed that india 
rubber contributes 25 per cent. of its value to the general and 
municipal taxes of Para, 


The naturalist Agassiz, in his great work on Brazil, devotes 
a large portion of it to the Amazon and its productions, extracts 
from which will be found in onr columns, and he makes especial 
mention of the attention he received from Senhor Pimenta 
Bueno during his visit to that region.—South American Journal. 


Ceara Runser.—It is just ten months since I put down the 
first Ceara rubber seeds, and I havo already collected and sown 
ripe seeds, produced from the resulting plants, The largest 
treo is about 15 feet high, branches at about 7 feet, and now 
shades a circle of 10 feet diameter. Some others have reached 
the height of 10 feet without branching, but the greater number 
have branched at from 24 to § feet, and the seed-bearers aro 
those that have branched lowest. As to the growth of this pro- 
duet, thers is no Jonger a question, and the value placed on the 
only sample sent from Ceylon seems satisfactory ; but we have 
much to learn before we can pronouneo it a paying industry. 
At 10 fect apart, we will have 436 trees to the acre, but we are 
still in utter darkness in respect to yield per treo and the cost 
of collection. Till those two questions are settled, it can hardly 
be considered safe to go largely into it. As for the cost of 
cultivation, exclusive of collection and preparing for the market, 
it would after the first year be trifling, as it ia evident that the 
free is able, with twelve months’ start, to hold ite ground against 
all competitors, The field of conjecture is a wide one, and I 
dare not go a step further in it. In front all looks an open. 
plain, but beware of sloughs and pitfalls. Tropical Agriculturist. 


Rartway Sueevers iy Faance—-A recent number of the 
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Reowe des Faun et Foréts contains the following abstract of 
long-delayed report on the above subject by M. Jacquin, In- 
génieur en Chef des Ponts et Chauesées:— 


In 1877 the six great French railway companies roqnired 2,563,000 
aleepora annually for tho maintenance of their permanent way. Com- 
pared with the mileage, this amounted to 98 sloepers por kilometre (0-6 
English mile) per anim, or to over 7,000 sleepers daily. 


Assuming a single tree to supply on an average 10 sleepers (which 
is below the average of boches, but above that of oaks), the main- 
tenance of tho French railway aystem necessitates the destruction of 
700 large trees for every day in the year. When the projected 
extensions have been carried out the expenditure will amoint to 
1,000 larga troes daily, ‘To this enormous figure must be added tha 

antity required for sepnits of rolling stock, which cannot be put 
down at leas than £40,000 enbie métres (about 5,000,000 eubie feet) 
in tho year, Besides ‘this, the construction of 20,000 kilometres of 
now lines, as proposed, within the next ten or fiftech yoars, will cause 
a farther demand for 20,000,000 now sleepers. 


With a viow to tho reduction of this enormous demand, the French 
railway companies have long been endeavonring, like others, to in- 
crease the durability of their sleepers by impregnating them with 
antiseptic substances, the two heretofore most used being cuprice aul- 
phate and creosote, 

On tho Sonth and West of France lines, sleepers and telegraph 
polos impregnated with both these substances have long been in use, 
and are atill in a perfect state of preservation. A croosoted beechen 
sloeper was taken up on the West of Franeo line after nineteen 
oars’ service. This is a remerkable example; but similar instances 
may bo mot with on other lines; the real mean average lifo of such 
impregnated sleepers does not, however, appear to have been aa yet 
satisfactorily determined, 


‘After long experionce, tho Eastern French line gives the prefer 
once to gas-tar over all other antiseptics and creosotes, even oaken 
sleepers, the sap-wood, as well as the less indurated portiona of the 
Aeart, absorbing thetar frecly. The sleopers are not pat in ereosoting 
chambers, but aro cut and dressed so that all the bearing surfaces are 
thoroughly impregnated. Under a pressute of 6 to 7 atmospheres, 
oaken sleepers absorb 7 to 8 kilogs. of ercosote, beochon sleepers 30 
to 85 kilogs. ‘There is reason to hope that tho larger quantities thas 
absorbed, may inerense the power of resisting the elements of destruc 
tion in a corresponding dogroe. 

Mr. Blyth has proposed a process of treating log or sawn wood 
with hydro-carburcttel yas in close chambers, that is Lo say, exposing 
it to the action of ordinary high pressure steam, containing liquid 
hydrocarbons in a state of spheroidal diffusion. The inventor claims 
for the process that it effects perfect saturation of every part of the 
wood, whethor green or dry, sawn or unsawn, with the protective 
substanco, These promises, somewhat orer-sanguine perhaps, have 
not yot received the fall confirmation of experience. 
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‘Tho solution of the railway sleeper problem has been songht in 
another way. Stone, concrete, and cemented brickwork sleepers have 
come up again, But it mnst be remembered that theso offer neither 
the conditions of elasticity, nor the facilities for attachment which are 
indispensable, so that there is no prospect of their general adoption. 
‘Then motal ‘sleepers have been tried, and, could a good model be 
found, our great metallurgical firms would, no doubt, find a new ele- 
ment ‘of industry in supplying the imperious demands of the iron 
horse. But, unfortunately, the experiments made thus Sur, on differ 
ent lines, have not given satisfactory results. A metal sleeper, to ba 
successful, must combine all the qualifications of resistance to # trans- 
Verse strain, a good seat on the ballast, and stability in the mode of 
attachment of the superinenmbent rails, and withal the outlay must 
remain the some. ‘This is the point generally overldolred by inventors, 
It is not enongh to have a perfect line on the opening day, it must be 
Kept in working order, and to do this, eo far as French’ experienes 
‘goes, a larger ontlay appears to be necessary with metal sleepers than 
‘with wooden ones, The resulta at present are therefore anfayourable 
to the use-of metal sleepers. 


Timber Trades Journal, 


We note that amongst other prizes offered for horses, cattle 
and agricultural produce, at a fair to be held at Dongargarh in 
the Central Provinces, to celebrate the opening of the Nagpur 
and Chhattisgarh State Railway, in the first fortnight in this 
month, the following list of prizes for Forest Produee:— 


Class V.—Forest Produce. 


1 Lee Rs. Re 
Ist prize, 3 10 

Qnd do, te a eB 1b 
Resin— _ 
Tet prize, - ” ~ 6 

2nd do., + on - 8 9 
8 Horra~ _ 
st prize, on . a 6 

2nd do., ae sy eB 49 
4 Gum— - 
Yst prize, ae 6 

2nd do., 3 9 
5 Wax— - 
Ist prize, 6 

2nd do., 3 9 
6 = 
Ist prize, «oe . o 6 

’nd do., a as we Be 9 
7° Cocoons— — 
Ast prize, ory o ww 6 

2nd do., ee a3 er BD 
8 Tron— = 
st prize, ony oe ae 10 

2nd do., ee ae + BOB 


‘Total value of prizes in Class V., 84 
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Similar prizes are also offered ata fair in the Saugor district, 
and tho Central Provinces authorities are to be congratulated on 
their attempts to incito care in the collection and preparation of 
theso valuable products of their Forests. 


The following is from the last report of the Agricultural and 
Horticultural Society of Indis 


Eucalyptus citriodora has taken very kindly to Bengal, and being 
sweeter sconted than Aloysia citriodora, “sweet scented Verbena,” 
besides growing to a good size, onght to make ita very popular plant, 
snd one that no house should be without, 


. mE as : 
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TRANSLATION OF M. PUTON'S AMANAGEMENT * 
DES FORKTS. 


General table of fellinge.—In coppics the examplo we have 
givon of the general tablo of fellings contains twenty fellings, one 
assigned to each year of the rotation ; in that of high forest i” 
consis of six Blocks, each assigned to the six perfods of tho * 
rotation, and each of these six periadie blocks may be composed ‘3 
of soveral compartments differing hy their age, species, or by *” 
the future treatment which will be necessary. We show then 
preserve the compartment fines which wo Travo need in making 
the description of the forest, and mark their position cither by 
Boundary pillars, or by short trenches. Ik will bo readil 
understood that if compartment A, for instances, is stocked wit 
oaks over an advance growth of seedlings, we must commenca 
follings there sooner than in compartment B, where the beech 
seodlings aro well ablo to withstand the cover, It will, theres 
foro, ho very important to know the cubic contents of the timbor 
which may be removed from each compartment, and also to 
ascertain ab any given time, how much is lefi, lo be felled. Wo: 
shall agree, the nore readily, in admitting the utility of keeping 
these compartment lines cleared, after I have pointed out the ” 
way in wich tho registor of the working scheme should bo 
kept; but evon now the advantage of preserving on the ground 
traces of tho work of analysis, which has been mace, is apparent 5 
for otherwiso the foresters would become as easily confused in. 
working a forest, as ina farm where the ficlls destined for a 
rotation of crops havo not been eloarly marked ont. When tho 
compartments were Jil out they were distingushod by lotirs or 
Guebeny said ation they have bees Auidited amonges the 
periodio blocks, it is extremely useful ta designato them by the 
numbor of their periodic Bock, to which the letters 0, By 6, esse 
should be added according to the different crops which thoy 
contain ; wo have thus Ja, Ih, Tes IIa, 11, Wes 1la, ITIL, 
sues This method of notation at oneo shows to what periodi 
block any compariment may belong, and consoqnently when st 
will bo felled ;- it prevents palpable faults in exploitation which 
might happen when the foresters are changed, and in a word, it 


a 
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aoseribos om the ground ite the gonoral table of fellings, that 
is to say, the tablo wo should always bear in mind, when about 
to manage a high forest scientifically. Since this table only 
contains six periodic blocks, it will be very simple. 


General Table of Fellings. 


‘Remarks 


140 | General deseri 
120 | tion of works to 
115 |undertaken, 
Koad 3 miles tong: 
120 | slong tho course of 
heel to be 

soil t . 
110 | pared for nataral ree 
production, go that we 
190 | tay not enter ona 

freah ‘periodio. block 
All the former ove fn 
120 completsly Tegeners 

a 


It would appear at first sight that the above table only refers 
to the principal fellings, as it only prescribes the areas which 
will bo regenerated in a certain period ; but it algo rofors to 
Ehinnings) for on examining i wo) sball ae, had mo thinning 
must be made in periodic block No. L, in which regeneration 
fellings are at onco to commence ; that in periodic block No. VI., 
which is only stocked with young seedlings, thinnings will 
generally tako the form of cleanings, or removal of inferior and 
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hurtful apocies;* in fact one will alwaya know, that true thine 
nings will in general only be carried out in poriodie blocks 
IL, IIL, IV., and V. 


Special table of fellings.—We have seen that the general iabla 
of fellings is complete in itself, and comprises all fal llings which 
can be made during ono rotation, and even the determination 
of the sanding crop which will bo operated on. But this will 
not euffice, and the working scheme must go further and pro- 
scribo the cubic contents, the nature, order, and euccossion of 
fellings, which whilst leaving tho cnpital intact will yield the 
annual production (see page 234, Vol. VIIL, “Indian” Forest= 
er”); this is tho object of tho special iable of figs, ‘A pro- 
prictor anxious to manage his forest well, will not be satisfied 
that ho is not tronching on his capital whilst locating his follings 
in the periodic block under regeneration, (or moro simply in 
the current periodie block.) This 20 years’ test will not be 
sufficient, ho must also take the necessary steps to equalize 
the products which aro to be realized each year within the period 
of 20 years, Hence he is obliged to skotch before-hand the 
sequences of the fellings which are to he mado in that period, 
80 as to convince himself, that he is not exceeding the figure 
of the possible annual yield, # ¢., of the eqpability, to speak 
‘aa a forester.t 


There will bo, theroforo, a special table of fellinga for cach 
period, which will comprise et, Regeneration feilings to be 
made in the current periodic block ; 2nd, Thinnings to be made 
in the other periodic blocks, As it is impossible to foresoe 
the future, ‘and the siato of the standing crop beyond a cortain 
timo ; this special schemo is only propnred for tho first poriod, 
whilst lonving to the end of each period, i, ¢., 1899, 1919, 1939, 
&e,, tho care of preparing the special table for the incoming 
period, with which at present the proprictor can have no concern. 


Ist, Principal produre—Tho spoctal scheme should not only 
inchide regeneration fellings and thinnings, but it should also 
prescribo clearly and fully the cultural exigencies implied by 
thom, Thus, regeneration fellings which yield the principal 
produce of the forost, can no longer be based on area, for if this 


+ Eclaireita or thinnings, aro taade with the object of shortening the duration 
of the strugglo betwoon individual trees of the crop, by removing some of weeker 
stems, Nettolomonte or cleanings, ara intended to free the more valuable opecies, 
from inferior ones, such as softwoods, which might overtop them in tho early 
tages of growth. 


{ Pemibitits, ia the amount of produce which ean be taken annnally and ree 
larly from ant immoveable property, managed under certain conditions, —withont 
‘Eeprciating stn vluo io epork et a pelt econominsbe shat. preserving ite 
substance intact ; (in the language of jurispradence)—(AU,) 

‘This may be termed eopadility—(T2,) 
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swore done, wo shonld have plenty of trees to fell in one year, 
and only a few in tho succeeding one, for natural soedlings are 
far from appearing and growing with rogularity, ‘The fellings 
are, therefore, mado hy yolume, and we should estimate the cubie 
contents of all the stuhding timber in the ewrront periodic block, 
and divide this amount by the number of years of the period. 


Taconteins 4 ++ 8,300 cubjo métres, 
" we oe 3820 yy 
bone ” oe 5880 on 


Total, 12,000 


‘Tho annual folling will bo rth or 600 oubiemétres, Tt is clear 
that if we fell annually 6UU cubic métres, we shall be cortain 
ob to exceed the poasiiité or eapalility of the forest, for the 
trees standing in tho first poriodic block at present contain this 
volume, and as they will romain standing on the averngo for balf 
tho period, i... during 10 years, it would be Int fair fo add the 
increment of the standing crop during 10 years to the actual 
cubic eontents, 12,000 cubic métres. 


T will at once admit that this inoroment is always very difflx 
onlt to determine, and that it would be much more prudent to 
fix the annual yield at only the hth part of tho volume of the 
standing crop, estimated ut the timo the working scheme was 
framed. 


Tho increment will form a reserve to set against the dimina~ 
tion of tho volume which might arise from errors in estimating 
and cubing ;f we nood nover lose sight of it, ns wo ean always 
vorify from time to timo the volume still to bo felled, and 
Uvillng it by the remaining number of the years of tle period, 
ean calculate again the amount of the annnal felling. This 
simplo operation, which is called revising the eapability, can be 
done, for instance, at cach decennary. 


‘As rogards the ordor of the fellings, it must be prescribod 
hy Nature, and by tho forester’s intelligence : nothing is more 
capricious than the way in which natural secdlings aro pro~ 
duced, and all that we can do is to suggest the order for com- 
menoing the fellings, which is dono in tho simplest manner by 
the letters a, 3, ¢, in the table of fellings. 


‘# One eubio métro is neatly 86 eabie feet—(Ta.) 


+ Windfalls and dead tres, which ocenr in the first periodic block, and 

ally, in tho compartmenta which furnish the capability of the ‘fellings by 
Sole, are included in the annual yield, Those which eomo from other parte of 
the forest, aro not inelnded in this eetimate, since they hare not been considered 
in eaionlating the capability—(AU.) 
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Qndly. Secondary produce.—The principal products are thus 
worked out according to volume, and are classified in this man- 
ner in the special table of fellings, as opposed to the thinnings 
which aro made by area. ‘These latter, which aro often called in 
2 gonoral way, improvement fellings, differ in character, with 
the.age of tho timber, and consequently with tho age-classes of 
the sianding crops in the periodic blocks. "In young, forest- 

‘owth tha number of stems which hecomio suppressed, and 
ie, ig naturally greater thon in older ones, and. they must 
thorefore be thinned more frequently than the later. "In the 
case of timber 80 to 100 yenrs’ old, classed in. the second 
poriodie block, it ig often usoful to thin rathor heavily, in ordor 
to allow trees destined to give seod later on, to increase their 
crowns, and thus to become ft for producing it: the thinnin 
then takes a now character, by which wo can distingaish it 
under the names of final thinning, or preparatory regeneration 
felting. 

The proprietor who can devote all his energies to the good 
management of his forest, will ondeavour to repoat these deli- 
cate operations froquently, nnd to assign to them a rotation 
conformable to their various requirements ; but in a very ime 
ortant undertaking, such ss the administration of Government 
forests, it will suffice, that the rules for thinnings should be 
adapted to the prinoipal requiromenis of the standing erop, and 
to the main fontures of their culture, 


Two methods are in nse— 


1st, In tho former, each of the four porioitic blocks abont 
to he thinned, forms’a succession of fellings, which must bo 
effected throughout the periodic block once, or twice, during the 
period, ‘Thus in periodic blocks II. and TIL, goth of the area, 
or 24 acres a year, will bo thinned annually. In IV. and Vo, 
ath of the area, or 5 acros a year, will bo thinned, thus going 
over cach block twice during ’the period. A similar regularit 
to that of coppices can even ho followed, by dividing each periodio 
block into ten parts, and making fellings every other year in II. 
und ILL, and every year in LY, and V. 


This plan has tho great advantage of securing a regular sue« 
cession fur the thianings, and assisting in maintaining a steady 
annual yield, by farnishing yoarly thinnings of the same nature, 
i, made in similar standing crops in every periodic block. 
‘The only fault we can find with it, is, that in forests of small 
extent, it furnishes inconsiderable fellings, which give little prow 
duco, aro difficult to sell, and require too much supervision. 


The special tablo of fellings for the first period will, in this 
cage, bo drawn up as follows — 


oa 


ne 


fos 


4 
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Special Table of Fellings for the frst period, (1880-1899.) 


EY gust | ©) memnct | rogs | asiene: 
pela Marea Spercioa, | ances 7 Raita 
i : 
< 
A. Fellings by Volume, 

1 Ta, [15 | Highforest Regenera- ‘Volume to be 
ofoak with tion fell- epioited 
seedlings, | 180| ings, on aeeOU aa 

1, | 124 | High forest a 
of beech 
with soed- 
ings, ¥.| 110| Do, + |Bpecial 
‘works to be 
Io, |224 | Mixed high made: dur- 
forest, ../ 105) Do. + | ing this pe- 
riod. 
B. Fellings by Area, 

Ta, |25 | Younghigh Five acros | Second-class 

7 fortt, re Final 4]evory other sores 

t gular, .. | 90} Final 4 year (oven 

thinning, (| ostabers). penile 1, 

IB, |25 Do. ».| 80) bridge over 

the Little- 

Tifa, | 124 | High poles, sai) Five acres} ford brook. 

2nd thin-} | every othor 
ning, {/yoar (odd 

mi |363] Do, ..| 70 numbers). 

IVa, | 6}| Poles, re- 
gular, ..| 50|[ 1st thin-|] Five acres 

ning, | per annom, 

IVb, |452) Do, ..{ 40 

Vo, |25 Saplings 
and poles, | 401} Oreaning}| Do. 

‘Vb, | 25 Do, | 89) 


SEE 


‘Tha Map of the Forest is given on the succeeding page. 
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Qndly. In the other mothod, the four periodic blocks which oe 
are to be thinned, are treatod as a whole, and their united area 
of 200 acres forms a succession of fellings for the time chosen 
for the rotation of the thinnings, It will always be an advan- 
tage, as in the first method, to choose the length of the period 
for their rotation; thus the thinnings will continue for 20 
yours, at the rato of 10 acres a year, and will bo carried nut for 
five years in cach periodic block. The nature each thinnin; 
should take, will be indicated by the periodic block in ‘whiel 
it is to bo mado, and tho rotation chosen for the compartments, 
is such as to suggest to the foresters the proper mode to be 
adopted. To take an instance, in compartment [Va, any ordine 
ary forest guard would know that he was dealing with a thine 
ning in a fourth periodic block, even if ho had no map, and wero.’ ; 
ignorant of the working-scheme of the forest. a k 


In the following period, i., in 1900, the second periodic block 
will come under regeneration, and will be replaced in tho suce > - 
cession of thinnings, by the sixth periodic block, so that the i 
total number of 200 acres may be maintained ; thus the thin- 
nings will recur every 15 years, if we wish to continue thom 
according to the order of the periodic blocks,—this boing @ 
mean, between the interval suitable for young and more mature 
timber,—or every 20 years, if wo are careful to commence 
the’ thinnings in 1900, im the periodic block inst entering this 
succession of fellings, in the place of that which is coming under 
regeneration. We can then, in each period, make our thinnings 
recur at intervals suitable to cultural requirements, and intro- 
duce into high forest management the simplicity and regularity 
of coppice, ‘by dividing each periodic block ‘into five equal 
parte, 


The only drawback to this method, is that of not furnishing a 
steady annual yield, since thinnings in 1. and IL, aro mach 
more productive than those made in IV.and V., which are 
generally mero cleanings ; but its simplicity has oftda caused its 
Adoption in important Stato and. Communal forests, where an 
unegnal annual yiold is generally compensated for by fellings 
in other working circles, 


To sum uj, we may say that the choice between the two 
+ methods depends on the area of the forest in question ; the formar 
boitg preferable, when there is no chance of its resulting in too 
inconsiderable fellings. 3 


; 
The following is the epecial table of follings prepared accord ‘ 
ing to the second method of thinnings :— ; 


; AL Fellings by Volum, 
To, |15 ; High forest Regenera- 


ofoakwith} {tion fell-| "| 
seedlings, | 180 ings. an 
B, | 124 High forest a i, 
of beech an 
with seed- . cea § ae “ 
Tings, «4/110! Do, ware ees 
To, | 224] Mixedhigh | ” pas L 
A Moret est 105| Do, ene ee 
: Be Fellings by Areas. art 
a, {25 90 ey P : 
80 . 
80 ‘ 
70 10 aerés per 
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To roturn to our forest— ES thas 

There aro then threo established sub-divisions for forosts’t 
periodic blocks 3 compartments; thinning plots. 

Tho first aro marked out permanently on {he ground : thoy 
‘are the great divisions of the forest ; the other two are only 
sub-divisions of the periodic blocks, and the question arises, 
whother or not it will be necessary to mark them out on the © 


ground. 
Regarding this it is difficult to lay down an absolute rule. 


4 potas 


* 
. avieccemen? pee vores. - wt 
In the onse of tho first periodic block, there need be no hesitation; 
the bouhdary lines of the compartments should ulways be 
marked out ‘on the ground, sinco it will always be useful to 
know, at any time, the cubic contents of the timber which they 
contain, and for this purpose a special register should be kept 
up for each of them, In tho eas of the other poriodie blacks, 
wo may have forests regular and homogeneous enough to allow 
of the suppression of the compartments, which hava served in 


'* the inventory of the forest, and wo may then mark out on the 


‘ound the boundary lines of the thinnings, Tho boundary 
fines of tho compartments will then only remain on tha mapa 
for tho purpose of explanation, whilst the lines of the thinnings 
will be marked out on the ground by little boundary pillars or 
Uichoss Bot. this will soldom happen, for in reality we hava 
pnly to do with irregular forosts, where tho raison @étre of 
compartments must be attended to. ‘They were first demarcated 
to enable us to analyse the forest and estimate its resources, and 
hava besides the definite object of separating portions of the forest, 
whote tho situation, and tho charactor of the vogotation ‘will al 
ways necossitate special treatment for the standing crops, Thus 
they have the double character of being analytical as well as cul~ 
taral divisions, As soon as we have agreed upon the general 
working-scheme, wo should suppress compartments which have 
only served for unulysis, and only preserve those which ought to 
be maintained on account of permanent peculiarities. " One 
should then, usa general rulo, mark out the compartment lines 
on the ground, As for the thinnings, their boundaries wild 
be draw on the forest map, giving them the most suitable 
shape for working, according to the contour of the ground ; 
wo thus prevent loss of time, and uncertainty regarding their 
roper position, which might otherwise be an annual source of 


- inconvenience." In practice, wo may even slightly modify the 


absolute rule of sub-divisioné into equal areas, which we have 
given in the explanation of the two systems of thinnings ; by 
making use of the compartments, grouping them, or sub-dividing 
them, so as to include the annual thinnings within their boun- 
darios, oven if amall differences of area occur, ‘Those areas aro 
thon entered in the special table of fellings opposite to the years 
in which they should be felled. In this way wo can completely 
satisfy one of the most easontial conditions of a good working- 
achome, which is, never to contravene, and always to favor the, 
application of tho rules of forest culture. 


‘Lhe reserve—I have already said, that it is advantageous 
for certain classes of proprietors, to placo a portion of their 
capital in reserve, and that forests offer great facilities for such 
measure, Tho high forest system in this respect offers more 
facilities than that of ¢0 pice ;'we could, infact reserve a portion 
of the forest for supplying unforseen nocessities ; but it would 
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tbo much better to deduct a portion of the anual yield; for’ once 
the reserve has ben exploited, we might have to wait, often 
for a very long time, until nature. has restored it, But by 
making a deduction of 10,15, 26 per cent, from the revenue, 
wo oarry out tho most essential condition of a roserva, i.e. of 
always incon ‘exploitable timber, and of boing always at our 
isposal, : 


“Amongst the tro omponont of tho revemtio of @ high forost, ” 
it would bo quite uscless to deduct anything from the secondary 
produce of tho thinnings, for they have a distinetly cultural 
object, which must never be lost sight of, and pecuniarily, they 
arg too little productive to bo useful for this purposo. ‘Tho 
roserve must ho takon from the produce of the principal follings: 
from the 12,000 cubic métres destined to furnish the principal 
fallings, or will deduct 23 por cent (provitod unforseen wants 
fare sot at this figure,) ie., 3,000 cubic métres, ‘Tho remaindor, 
8,000 bie métres, will furnish an annual yield of 450 cubic 
métres. 


‘The 3,000 cubic métres of tho resorve will always be at tho 
command of the proprietor, provided tho regeneration of tho 
first poriodio block be assured ; they will furnish him with a 
snl stocky of which the avorage is 150 cubic métres annually, 
and which may bo exploited within the 20 years of the period, 
with the proviso that wo should constitute a similar roserve, 
when wo commence felling the socond periodic block in 1900. 


Register of the working-schome—In following tho tablo of 
fellings oxactly, tho proprictor will always bo cortain that he is 
not tampering with his standing crop, which may ‘be called tho 
mechanism of his forest ; but if noarly always happens that tho 
reqnirements of natural reproduction hasten or retard the fol- 
Hing in such an such a compartment that, thianings aro not 
made, becauso they would givo an insignificant yield, or that 
fellings, more or less severe, are mado in tho roserve. All theso 
circumstances croate for high forests, much more than for cap 
picos, tho urgont necessity of keoping an exact account of the 
state of tho forest capital. 


Tho rogistor of the working-scheme will he kept, up as in 
coppices, ft a sopnrate column will be seb aside for each succes 
tion of follinga, which the working-schomo prescribes. A record 
will thas bo made for each compartment, and the eubio contents 
taken from the reso wil be written in rod ink, to prevont 
confusion. 


Tho following isa rogister of the working-scheme for the 
forest which has already served us.as un example, supposing that 
the schome were framed in 1880 :—~ 
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Register of the Workinj-Schome, First period, from 1880-1899. 
A. Feilings by Volume, 
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‘Thess fignres show that in 1881 460 cubic métres were exploited 
in the reseryo in Ia, and 445 cubic métros from ordinary fellings, 
in two lots in Ib, and Ic, In 1882 the ordinary felling was formed 
Dy two lots, 150 cubic métres in Ia, and 285 cubic métres in Ic; in 
1888 a single lot of 441 cubic métres in Ic; in 1884, 408 cubic 
imétres from the reserve, were exploited in Ib. | ‘The ordinary felling 
consisted of 20 cubic métres of windfalls in Iu, 40 cubio métres in 
Ih, and by a lot of 890 cabio métres in Ic. 


Regarding the thinnings, the average of the annual fellings is 10 
acres; but wo may notice the method chosen of including the fell~ 
ings within the compartment limits, a0 as to avoid having the annual 
felling carried on in two compartments at once, without accelerating 
or retarding them more than if only exnetly 10 actes had been ex- 

loited annually : thas compartment Ila, of 26 acres las furnished 

wo fllings of 84 acres, and ono of 8} acres, for the threo yenrs 1880, 
1881, and 1882; compariment IIb of the same ares, bas only been 
Givided into two fellings of 124 acres onch, for 1883 and 1884, 60 that 
tho 50 sores have been gone over in fire years, as if we bad mado 
five follings of 10 actos each, &. 
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" ORITICISMS ON “NOTES FOR A MANUAL OF 
- INDIAN SYLVICULTURE,” 


I nava boen favoured with farlhor criticisms on my Notes by 
several gentlemen, but ax they would take up too much apace 
in a single numbar’of the “Indian Forester,” [ cual holp pub- 
Tishing them in instalments in the order in which they were 
received, 

I inust also givo up printing the criticisms in italics, as they 
aro vory long, and wholo pages of such type look vory ugly. 
Smaller ordinary typo with inverted comnts to distingwieh ‘iho 
criticisms from my own replies goems to mo the best thing to 

opt. 


Mr. Suymmns, 
Page 100, FIT (a),—The young plants and trees of Pinus lon- 
gifolia possess a thick covky bark which protects them from fire admir- 


ably: it is ovident that those individuals have survived which possess 
ed the thickest bark, as fires rage annually in Pinus longifolia forosts, 
‘This might bo mentioned perhaps somewhero, as so much is said about 
the struggle for existence.” 


‘Yes, I will mention this in connection with the fact, which I 
have omitted to speciulise, that tho greater power of resistanco 
enjoyed by tho older trees to damage by fire frost aud choweht 
is often due to the groater thickness of their bark. I will also add 


at the top of page 116, that the vitality of dormant buds d 
iu a great measur on'the thickness of tho eovering rhyisdenes 


« Page 126, IX (b).—-With regard to deodar, you cannot say ‘with 
the consequonco that seed fails on an average in one year out of four, 
First of all, it would bo nearer tha truth to say thet eced ix produced 
on an averago in one year out of four. Ithas been proved in Jaonsar 
that deodar soeds freely ove year in threo on an syersge, both 
48 regards tha whole crop and individual trees. ‘You can nearly always 
find some seed aomewhere, but that does not imply that a particular 
toed-bearing troe produces seed overy year. Secondly, it is extremely 
doubtful that tho 18 or 14 months which elapse from the appearence 
of the flower-buds to tho maturation of the seed are the cause of tha 
failare of seed two years out of threo, or e¥en ‘ono ont of four’ as 
por Notes. ‘This might have something to do with it if Nowor-bpds 
Appeared ovory yoar; but according to my experience, flower-buds do 
not appear every year, nay, aro totally wanting in those years which are 
succeeded by a year of no seed (from October of one year to November 
of the noxt). “The secd fails because thore are no female flowers 
formed ; but why this occurs sometimes I do not pretend to say.” 


Tho expression ‘in ono year out of four’ ig evidently an over: 
tight: it onght to have boon ‘threo years out of four.’ T was 
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contrasting the more frequent ronding of the Himalayan firs with 
feodar, But this is only a 


ences P 
+ Page 127, IX (d)- 


Speaking broadly you may say of Quercus 
dilatata and semecarpifolia that they ripen their acorns in the middle 
of the rains; but more strictly it is, the latter at the Beginning, the 
former at the close of the raiua, ‘Tho moral is very mach the same 
in cither ease, é.¢,, in whichever way you put it.” 


‘Whore I have had an opportunity of observing those two 
species, the latter ripens its fruit in August, tho former about 
a anonih Tater. | August-September, may fanly be called the 
tuildle of the tains, “But to lenye no room for objection, [wil 
gladly ales the word in the middle of the rainy season’ to ‘dure 
ing the full provalence of the South-West Monsoon.’ 


Last para. of IX (d)y page 127,—This does not apply, as it at 

to thoso seeda which germinatein the Himalayan spring—deodar, Pinus 

Tongifolia, silver and spruce firs, &o, , The sentence, as it stands, im- 

les tht all sod germinate in tho rains: heaping, afer the snows 
ave melted, is more favourite time for Himalayan trees.” 


Tam vory much obliged to Mr. Smythies for pointing. ont 
this absurd oversight on my part, I think the addition of tho 
following closing sontence to the paragraph in question will 
supply the omission :-— 


“The preceding remark does not of course apply in the inner 
Tiimalayas to 0 great many kinds of seod which fall about tho 
hoginning of winter, ‘The majority of such seeds germinate in 
the apring when the snows are melied, or, where snow dovs not 
He on the ground, during the spring rains.’ 


« Page 180, XII, laat para,—Deodar cannot be accliriatised in Eng- 
Iand, not owing to late frosta in the spring, but owing to the intensity 
of the frost in oecasional winters, eg, 1880-81 and 1879-80. Tho 
deodar goes on heppily enough for several years, not minding Inte 
frosts in the spring; and thon a covero winter ocours which kille it, 
On this point I give below the testimony of Mosste, James Backhouso 
and Sons, the large nursorymen at York ”:— 


“The deodar, so far as wo have socn, always enifers severely (and 
often fatally) with a frost of groat intensity—say, thermometer at or 
below zero (Fahrénkeit 7). 

Tam much obliged to Mr. Smythios for the above facts. But 
they do not in any way affect what { havo said: by Northern 
Earope I of course mean the northern portions of the European 
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continont, Groat Britain and Ireland, ftom thoir insular position 
and full exposure to the warm gulf stream, enjoy ® comparatively 
mild climate, 


Caprany Woop. 


“ You define Epicorms as ‘ tho twigs and the branchlets that dove- 
lop on tho boles of trees: when they are toddenly exposed to the 
light ;” a few lines above you say, ‘the length of tho stem of a tree 
under its branches is called its bole.’ Now Epicorm means ‘on the 
stem,’ so that I think the word ‘bole’ should be uscd with what 
ever word it is accompanied, {n your reply to Mr. Trimen, you say 
that ‘stem shoots may be situated anywhere in the interior of the 
crown :' the nature of the shoots that grow on the bole ia that of 
sucker, and I would therefore propose calling the ‘Branches gour 
mandee, ‘bole-suckers,’ and the twigs on the bola, ‘bole twigs’ : 
in Indian forests theso bole twigs are not always caused by the anddi 
admission of light, but often from damage dona by fica when the tree 

Suppressed branches that appeat on the bole and have twigs 
m might be called ‘bole branchlets’; ‘bole branchlet? is 
often what was formerly the leading shoot of a young tree which ba- 
camo damaged and pushed aside bya shoot (now the bole above it) 
which took its place,” 


Aipicorm’ being a new word, I see no reason. for insisting 
on ita being made to mean a branch on eny part of the stent 
becanse kormos is the Greek for ‘ stem,” t think T am quite 
justified in limiting it to the twigs and branchlets which develop 
‘on that part of the stem, which ‘i havo called the ‘bole.’ If the 
necessity ovor ocents for specialising the fact that the epicorin 
{in question is a twig ot branchlot, we have only to use the denis 
Volieadjetivecicormic ara qualitving worl,“ Captin Woot’ 
proposed employment of the word ‘sucker? is not defensible 
sinco a sucker is necessarily a subterranean shoot. Tsoe no go 
in adopting the special term ‘bole branchlet.’ Captain Wood's 
remarks have, kowevor, mado me peresive the inwuffeieney. of 
my definition, whieh 1 would accordingly modify thus j— 


An opicorm is any twig or branchlet situated on the bole of 
alree.” 


‘Thus our word ‘epicorm’ will include not only what tho French, 
call branches gourmandes amd the Germans Wassenloden, bub also 
all unhealthy developments of twigs and branchlots on’ the hole, 
hich are ¢9 commonfy fo bo Seen in our iregalr forests, es- 
pecially in those of sl. 


“For ‘social’ why not uso the word ‘associative’? ‘Tho word 
“associated is often used with the word ‘trocs to oxpross trace of a 
species which naturally grow in the company of another species or of 
acveral different, spocies.” 


This is a vory good suggestion ; but I think that the word 
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‘socinble) which I havo proposed in tho January Numbor 
° (page 14}, is botter for two rensona, In the first. plico it is in 

current everyday use, and, in the second place, we obtain from 
it the equally current noun ‘ sociability.” 


4 Zeergreen and deciduous-—I think we want some word between 
tho two, Grigor (a Scotch anthority on practical athoricnlturist) 
‘uses the word ‘sub-overgreen,’ and I think we want some such word, 
to describe trees which, according to your definition, ara deciduous, 
but are never quite bare owing to the new leaves coming out while tho 
old ones are being shed, as sil, Eugenias, Schleichera trijuga, Fey 
genorally, &c, In tho first and second lines of page 190, you mention, 
the el which is all bat an evergreen? practically it is an evergreen, 
and though wa want to bo as exact as we can, wo must not, on the 
other hand, drop the uso of accepted words, otherwise we might 
object to evergreen ns nat being strictly eorrect, and we might objeob 
to ferergroons’ boing classed separately from deciduous trees, a 
‘most ‘evergreens? aro really docidnous, only not in the sense aid 
down by you. 


« Whon treating of climbers (page 88, lines 27 and 28) you remark, 
“and indeed the largest of them are found in dense evergreen forests,” 
‘Aro you using the word ‘ evergreen’ in its strict or general sonse? 
Thave seen specimens of Bauhinia Vahlii with stems about 50 inches 
in girth breast high, and covering over a quarter of an acre of sil 
trees 50 or 60 feet high, ‘These are large enongh specimens to do a 
large amount of damaze, and I should like to know in what ever- 
green forest there are larger ones. Should on enquiry it be found that 

19 Iargest creepers are in deciduous forest, it will be a greater ronson 
for adopting a word which will define trees that ore almost evergreen, 
T propose the word quasi-evergreen,” 

‘My answer to this objection would carry me boyond tho spaco 
allotied for this papor, and I, therefore, reserve it for the next 
issuo of the “Indian Forester.” 


B, E. Fennanvez. 


A PERIODICAL RAIN-GAUGE, 


Tas instrament is designed to give at ono reading the whole 
rainfall for a yoar, or any shorter period. It iz intended especi~ 
ally for uso in forests, ot in inacosssible localities which cannot 
be’ easily visited moro than onco a year in tho fair season 5 
though it may bo found useful also, as 2 registering instrument, 
to check the totals of rainfall taken in tho ordinary manner bj 
we Gill observers, uel ts the clorks ina Rovenu offs, Te 
gives at ono reading rainfalls up to 100 inches. 


Description of inatrument—The last form which I have adopted 
consis of thro belies standing in metal ease vary Biko the 
half of a small wooden barrel, the sides of the zino caso at the 
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height of tho shonldors of the Lottles aro ent into teeth at the? 
edge, so as to allow of free ventilation under tho metal collar 
which surrounds the tap of the three hotiles, ‘Tho object of this 
metal collar and of tho metal caso in which the bottles aro placed, 
is to shiold tho bottles from the unequal incidenco of direct sun 
light, and to preserve cach bottle as far as possible at the same 
temperatura, The metal casing is so arranged, that while the 
wind has free access to cach bottle, slanting sun heat: is received 
on the doublo metal easing, and conducted’ to every part of tha 
instrument alike. A farther precaution, but ono not practicable 
in most situations in warm counirics, on account of white ants, 
* would be to dntorpots a felt lining betwoon the bottles and the 
motal onsing. Where the situation admits of it, preator acon 
raey in the evenness of the evaporation would probably bo secured 
hy taking the three bottles ont of tho case and placing them 
apart from ono another, at such a distances, that tho shadow of 
ono would not fall on tho shadow of anothor ; for common 
bottles of thick blne glass well coated with dust throw a toler= 
ably deop shadow, and nbsorb the greater portion of the heat 
from dircet sun light passing through them. The broad metal 
collar has a slopo of more than 45° with tho horizontal, so na to 
obviate tho chaneo of rain splashing up drops from the surfaca 
of the collar into the funnels, As most people aro aware, hea 
drops of rain, notably tropical rain, will, from a smooth hort 
zontal anrfaes, splash up vertically to a hoight of above 2 foot. 
For the same reason, #.c., to prevent vertical splash, tho cap of 
the evapometor is made pointed, and placed at a level lower than 
that of the mouths of the funnels, ‘Two bottles fitted at tha neck 
with funnels, constitute tho rain-gange propor of the instrument: 
the third hottlo, instead of a funnel, has a cap like an inverted 
funnel with tho amall end closed. This is the evapometor. Under 
the cap of the evapometor, so placed that no rain can enter it, 
is a small hole of the same size as the aperture at the small end. 
of the two funnels which receive the rain, so that the circulation 
of air in onch of tho three bottlos may be the samo. The princi 
ple of tho instrument is, that ovaporation proceeds equally in all 
Treo bottles, and that tho total rainfall, nt the end of any 
period, equals tho rain water found in the first two bottles, 
lus the loss from evaporation as rogistored in the evapometer. 
Tus will perhaps be mado. clearer by an account of the instrn 
ment in its simpler form as it was first used in Mysore. The 
following is taken from the “Indian Forester” for January 
1882, page 223 —~ 


The gauge consists of two eylinders of sheet zine—ono cone 
struct To an aringry gu, except hat i Jonge, being 
of a longth to retain tho maximum quantity of rain which might 
fall between any two observations ; and tho socond similar to 
the first, exoopt that it is much shorter, and adapted to give the 
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measure of the evaporation only taking place in the rst 
cylinder. For this purpose, the second cylinder is like the first, 
but furnished with an mmbrolla-shaped cap, which excludes all 
rain while pormitting the free circulation of air to the funnel, 
Placed in position, tho conditions of the two cylinders aro 
identical, except that rain is admitted to the first cylinder, and 
excluded from tho second ; evaporation goes on equally in both, 
Tho first cylinder gives rainfall minus evaporation ; the second 
evaporation only. ‘The diameters of the cylinders re such as 
is convenient for reading with a gradunted glass measure, and 
of a convenient sizo with regard to tho height; mina are 8 
inches, To sct the instrument; a known quantity of water is 
placed in the first cylinder A, say ono inch, to ensure constant 
evaporation till the first. shower falls ; at the samo time the 
socond cylinder B is fillod with water. To road the instrument ; 
the rainfall since Inst observation oquals the depth of wator in 
tho frat optinder A, plus the loss by evaporation reud from tho 
second cylinder B.” The hoight of water in ench cylinder can 
be rond approximately, and very rapidly, with a graduated slip 
of zine printed black with white figures. Black or dark grey 
paint shows the water lines host, 


When greater accuracy is required, or if the cylinders aro 
badly made, the water in cach is measured in the usual way, ° 
with a graduated glass vessel. 


The tops of both cylinders are locked with brass letter pad~ 
locks. Both eylinders are imbedded in 2 mound of stones, 
earth, de. turfed over, first, to prevent excessive evaporation, 
from solar heat ; secondly, to prevent the instrument being 
disturbed. Any malicious tampering with the instrument to 
make tho rainfall appear less, becomes then discoverable. 


In the improbable case of any ono being interested in endeay- 
ouring to muke tho rainfall appewe mory, it would be casy to 
aupploment each largo cylinder, with two or throe smaller ones, 
with known small diameters, as checks, in which case any one 
desirous of tamporing with tho gauge by adding water would 
have to do so in the ratio of #*? for each cylinder! The 
advantages claimed for this instrument, are that it enables one 
to obtain a knowledge of the total rainfall, accurately within a 
tonth of an inch, and of the total yearly evaporation, under the 
conditions —thore two factors being the important ones to tree 

fon : 


In its prosent form the instrument is moro compact, and one 
lock secures it, so that nothing can be removed, nor can theinstra- 
ment be opened without unlocking it. Glass bottles haye been 
substituted for yessels of copper or zing, it being found in prac 
tice that the oxidation and consequent Viability to lenk of metal 
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estes in any form, is fatal objection to their nse, when water 
has to be stored for a long period. 


The receiving area of this rain-gauge is now 6°5450 square 
inches, or one-third tho receiving area of tha ordinary Syman’s 
gauge, which has a receiving area of 19:6350 square inches, with 
a diameter of funnel of 5 inches, Thus this ram-gaugo requires 
no special measuring glass, the figures given by the ordinary 
measuring glass for a 9 inch gauge, being multiplied by 3 when 
the instrament is being read. In the periodical rain-guuge the 
receiving area of (6°5450 squaro inches) is broken into two 
nearly equal halves, two funnels taking the place of one. Of 
the two funnels, one is slightly below, and ono slightly above, 
2 inches in diameter. ‘The larger funnel, 209426 inches in 
diameter, has a receiving area a oreers ‘squaro inches: the 
smallor funnel, 1-98680 inches indiameter, hasa receiving area of 
8'10026 squaro inches. ‘Theso figures are so arranged that the 
receiving area of the smaller funnel is 3% the receiving area of 
the large funnel, hence the rainfull measured from the boitle 
with the smaller fennel equals the rainfall measured from the 
larger funnel nuultiplied by 09. Tho object of this division of 
the receiving area is-threefold :—Zat, To test the readings of the 
instrument. ‘The rain-gauge being locked up and left by itsolf 
for a year is very Hable to be tampered with. Malicious or stupid 
persons may pour in water or earth ; tho droppings of birds or 
trees may foul the water (which influences the evaporation) or 
stop up ono of the funnels, Unless the readings from the two 
bottles eatisfy the test that tho lowor roading is z of the higher 
reading, it nay bo assumed that something is wrong: and 
again, the instrument only requiring to be read onco a year, the 
services of a skilled observer would ordinarily be available for 
this purpose, but on emergencies, when it might be necossary to 
employ an unskilled observer, his readings could be checked by 
applying the test to his returns. 


2ndly. Circumstances may arise in which, through an acci- 
dent, tho reading from one bottle may bo vitiated, and at the same 
time, there may be no reasonable doubt, that the reading from 
the remaining bottle is correct. In this case the rainfall can bo 
calculated from the roading of the single bottle instead of inter- 
polating, in order to nip a series of observations, 


Brdly. By distributing the rainfall in two bottles, vory largo 
bottles which are costly, cumbersome, and difficylt to replace if 
broken, areavaidod. Rattles containing halfa gallon, or pints, 
may bo pirchased in all large commercial towns in India for & 
fow annas, But enquiries made in Calcutta, Bombay, and Mad- 
ras, from various sources, have failed to procure bottles larger 
than this, I have obtained empty stopperod gallon bottles 
direct from England (the Army and Navy Co-operative Stores) 
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at a cost of about Rs, 8 each.  Unstoppered bottlos would servo 
equally well; and, imported in any large quantity, would pro- 
bably ‘cost imder one rupeo each, Gallon bottles are necessary 
for ruinfalls which excoed 50 inches per annum, A gallon con+ 
tains 10 Ibs. of distilled water, or 277-274 cubic inches, The 
bottle provided with tho larger funnel will be full of rain water 
first, and thus the capacity of the gaugo to register rain is, with 
gallon bottles, 277-274 + 3-44474 (tho reveiving area of the larger 
funnel) = 80-402 inches depth of rain. ‘To this figure, in read- 
ing tho instrument, is added the loss by evaporation from the 
erapometer, multiplicd by 2; the evaporation of course varies 
with the climate; und soe allowance may usually be mado for 
Totes holding moro tha their sated capacity when filled up 
to the rim of tho neck. So that the periodical rain-gauge (large 
size, with gallon bottles) may be reckoned on, under ordinary 
circumstances, to register rainfalls up to 100 inches. For dry 
climates, whero tho rainfall never exceeds 50 inches a year, the 
amall compact instrament made with half gallon boitles is eul- 
ficient. ‘The cost of this instrument made of stout sheet zinc, 
with bottles purchased in the bazaar is Rs. 5. The cost of the 
larger instrument, mado up in Bangalore, of sheot zine with 

allou bottles procured from England, was Rs. 13: mado of 
shoot copper in Madras with gallon bottles from England, tho 
cost of the largo size instrument was Rs. 25. It is not practi- 
cable to make the funnels of sheet eopper, and the vessels to 
hold tho bottles, of zinc, on account of the galvanic action which 
is sot up specdily corroding the zine. Zine does not look so neat 
as copper, nor is it as strong and lasting, but, remembering that 
copper is a precious metal to the poorer classes, and that this 
rain-gange is designed ta he left unprotected in remote localities 
for a year at n time, it is evidently safer to havo the gauge 
constructed of zine than of copper. ‘Tin should not be used at 
all on account of its liability to rust. 


For short periods, or for a small annual rainfall not exceeding 
17 inches for the half gallon bottles, or 33 inchos for the gallon 
Lottles, it is usoful (where every cent of rain has a relative value) 
to have a second set of funnels with a receiving arca the same 
as that of the standard 5 inch gauge. These two funnels have 
receiving areas of 1088421 square inches, and 930079 squaro 
inches with corresponding diameters of 8°627385 inches, and 
8-44124 inches. jth these funnels the instrument is read in 
tho same way as with tho 2 inch funnels, oxcept that the figures, 
on a mensuring glass made for a5 inch gauge, must not be mul- 
tiplied by three, the instrument itself being now 2.5 inch gouge. 


To set the instrument.—To sot tho instrument, clean the bottles 
and put in fresh water (as pureas can bo conveniently procured) 
in the following quantities. With the moasuring glase, measure 
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in water into the evapometcr, equal to about half the year! 
rainfall (or about half the rain which may be expected to fall 
during the period for which the gauge is scl), Enter this figure 
in a note book, or in the form annexed, In each of the bottles 
with funnels, measure in a few inches of water, enough to allow 
(approximately with a margin) for evaporation till the rainy 
season begins. Inter this figure in the note book, and lock up 
the instrument before leaving it, Padlocks of brass must be used 
to avoid rust. The largo pin must be passed through the motal 
casing on both sides, and through the onds of the small chains 
hanging down from the funnels, and from the evapometer cap. 
The pin is secured by a padlock at the small end, and fastens 
together the various parts of tho instrument. 


To vead the instrument.—Unlock the padlock, withdraw the 
pin, and lift off the broad meial collar with its attached funnels 
and evapometer cap, Measure the contents of exch of the three 
bottles separately, and enter the figures in inches and cents. 
Tho calculation of the total rainfall for the period is then easily 
made in the following form :— 


‘To set the inatrument. 
Water loft in each fannel bottlo, = inches, 
Water left in the evapometer bottle, ... = inches. 
To read the inatrument. 
‘Water found in tha larger fimnel bottle, == inches, —_ cents. 


Subtract the water left as above in this 
bottlo when the instrument was set, 


Rain water in bottle, tee ad cents. 
‘Water fonnd in the emuller fannel bottle, = cents. 
Subtract the water left as above in the 
bottle when the instrument was set, 
Rain water in bottle, oe oe inches, cents, 
‘Water left.as above in the evapometer, inches. 
Subtract the water now found in the ev 
pometer, - & inches, ‘centa, 
Loss by evaporation from the evapometer, inches. cents. 
x 
Eveporation from both bottles, == inches, cents 
z. incher cents. 
‘Add the rain water from both bottles, { ieee 
Total rainfall, .. = incl cents. 


D.E. Hurorks, 
Deputy Conservator of Forests. 
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NOTES ON THE CULTIVATION OF HOT SEASON 
NATIVE VEGETABLES. 


Tue varicty of vegetables which can be grown during the hot 
senson, thal ura agreeable to the Huropean palato, is vory limited. 
Tho following remarks on the cultivation of a few of them, that 
are ‘most generally relished, may bo aeceptable tu those of your 
readors who take 2 personal interest in tho doings of the idii, 
in the kitchen garden, Asa rule, he is allowed to have his own 
way in cultivating hot and rainy season’ vegetables, and his 
master has to accept what ho is pleased to bring. Afélis have 
a trick of filling up the garden for thoir own benefit with vario~ 
ties of vegotubles they well know their masters will not eat. 
A little timo may, therefore, be very profitubly spent in noticing 
his doings ut this scason. 


‘Vaornance Marrow or Squast.—In Uppor Bengal and in 
the North-West Provinces this vegetable should be sown in the 
end of February, and all throngh March. It sneceods best in 
ground that has been well manured in the beginning of the 
cold season for a turnip or cabbage crop. [fan ompty plot isnot 
ayailablo and the previous crop not all used, the remains may bo * 
allowed to stand. ‘The vegetable marrows ‘can be sown in’ the 

“vacant spaces, that are stro to be found in such a plot in tho 
months of February and March. Holes 2 feot wide and 18 
inches deep should be dug, and tho soil thrown back wall 
mixed with old cow or stable manure. If old manure is not at 
hand, do not give any, as fresh manure will do more harm, than 

ool. Tn such a case it is much better to depend on the tnex- 

wnstod manure which was given for the previous erop. Three 
or four seeds should be sown in cach hole, and if they all germi- 
nate, only one of the strongest should be allowed to remai 

Water should be given twice a week until the ground is well 
covered, afterwards once a week will be sufficient. The leaves 
an flowers of this, and in faet all the Cueurbitucom, are much 
injured by the ravages of a small red beetle. Tand picking is 
the best remedy, and a slight sprinkling of wood ashes over the 

ants twico or thrice a week the next best. There are several 
nglish and American varieties, ‘Cho most useful are Moore's 
yogotuble cream, long fruited white, and long frnited greon. 
They all sueceed best if raised from acclimatized seed. F it is 
obtained direct from an English or American seedsman the yield 
is genorally poor. A few of tho best fruits should, thereloze, bo 
annually reserved for seed, for sowing in tho following season. 


Rennie, Cucumis utitissimus—This spocies of encumber 
has fruits from ong to two feot Jong. When in a young state 
they are covored with soft, downy hnirs, and ave then of a pale 
green colour. When fully vipo the colour changes to a brildant 

: 
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orange. Tk is n.trao hot season vogetnblo, and will not sneceed 
in the North-West Provinees, at least duzing any other season. 
1s shoal bo sown fa the en of February ani any tone diving 
March. It prefors a dry loose open soil. A well drained plot 
should, theredvre, Hnavloeted for growing it. After manuring, tho 
ground shoul bo Inid out in beds, and threo or four sexds sown 
in patches 3 feetapart. As with vegetable marrows, only one 
of the strongest should be allowed to remain if they all gormi- 
hate. Water should be given once in ten days. IF givon too 
often the fruits turn yellow and fall off hefore they are-ready for 
Reo, Pobruary sowings aro realy for use. towards the end of 
‘April, If a second sowing is made about the middie of March 
it will keep up the sepply until the beginning of the rains. 


Kurera. Cucumis sativus, var—This is a variety of the 

common evioutnber with small ¢ge-shapel fruit, and js also n trae 
hot soason vegetable, In order to keep up the sepply until the 
beginning of tho rains, three sowings should be made, one in tho 
end of February, one in the middle, and one in the ond of March, 

_ Tt will succeed fairly well in any soil, hut prefers. rich one. ‘The 

* ground ghould be laid out in drills, one foot apart. Sow the 
seeds along both sides of the drill, and if tho soil is very dry 
water immediately after sowing. After they germinate, water 
every ten days. "This vegetable, like the kukree, should not be 
watered too often, 


Kanata. Momordica charantia, var.—There aro two varie- 
ties of this vegotable, The nativos call one karaila and the other 
karaili. The former comes into use during the hot season, and 
tho latter during ihe rains, The greatest diforence between 
them appears to bo the season when ready for use, as both 
are of the same appearance, Tho fruit is pointed at both 
ends, and covered with knotty protuberances. It has a very 
Pitter taste, nevertholess it is much relished by some in 
curries, It should ha sown in the end of February and all 
through March, in rich soil. ‘he ground should be laid out 
in beds, and tho seeds sown in lines 2 feot apart, and tho samo 
distance allowed between each secd. Water should be given 
twice a week until the ground is covered, afterwards once a week 
will be sufficiont, The first sowing will come into use about the 
middle of April, and successive sowings made in March will 
keep up tho supply until the beginning of the rains, 


Bamyat, or Hac-Prawr. Solanum melongena.—This is a 
popular vegetable with native gardeners,and one of the most 1180= 
fol. It is almost necdless for mo to describe its cultivation in 
detail, ns they seldom fail to grow it to perfection. Tt ean bo 
brought into soason at any time, and this quality catses it to bo 
very valuable when other vegetables are scarce, It should bo 
sown in October and November when required for uso during 
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the hot season. Tt ean also be sown in Febraary and March, and 
willthen come into uso about the beginning of the rains. It will 
grow in any soil, but as with other vegetables, thrives best in a 
rich one. Te shonld be sown in beds and transplanted when 2 or 
B inches high, in lines at a distance of 18 inches apart. It 
should ho watored twico a week, and the soil frequently stirred 
around tho neck of the plants, ‘The fruits are very palatable 
when properly cooked, and no garden should be without them. 


W.G. 


LAG ON CAROB TREE, 


YO THE EDITOR oF “INDIAN FoRnsTnR,” 


SmI send you ina little wooden box some twigs of a Carob 
treein my garien whieh has suddenly been attacked, the branches 
being covered with little reddish dots and also with larger bubbles. 
‘All the branches attacked wither up; bub the centro of the tree 
qras not attacked and isalive. ‘The appearance of the tree is as if 
a jungle fire had hastily passed over it, scorching up the outer 
branches, Is thie the work of the lac insect? if go, it is, I think, 


8 novelty on the Carob tree, 
Or can it be only a disease? I did not know that lac killed the 
branches. 


What the cause may be, I cannot say, ‘There was a heavy 
rainfall in the rains, and a bueh of hibiscus near was killed by 
the flood, but the water drained off and nothing that 1 noticed 
‘at the time happened to the Carob tree, 


‘This may be of sufficient interest to mention in the “ Forester.” 
B. H. B.-Powst. 


Eprtor’s Norz. 


The box containing the twigs has arrived. The dots and 
bubbles on the latter are due to the activities of the lac insect, 
coccus laccu. A similar occurrence took place in the Telin Kherry 
gardens at Nagpur come years ago, when a splendid Carob tree, 
then in the full vigor of growth, was attacked and killed out. 
right by the insects. Mr, Baden Powell’s Carob tree might 
how be saved if the cells, incrusting the twigs and branches, 
bo removed carefully with the fingers, 60 as not to injure the 
living bark underneath them. 


RT 
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‘TO THE EDITOR “INDIAN FORESTER, ” 


Sin,—It isa little tantalizing, whore exnetness is of consoquence, 
to find people using smch a loose expression as occurs in the 
January Number of the “Voroster.” An increment por acre 
per annum from tho Changa Manga plantation is expressed in 
cubie fect (prosumably piled) and. in mawnds, Will some one 
Kindly tell mo what is tho local value attached to maund # Ls it 
80 Ibs., or 42 Ths., or 25 Ibs,, or something near these valves, oF 
is it tho Bombay mannd of 28 Ihs., which is tho most rational, 
being tho samo as the English quarter? Molesworth gives 


fractional values for the maund, which I know are often neg- 
Tected in practice. 


K. H, 


MYRABOLAMS, 
‘10 THE EDITOR OF THH “INDIAN FORESTER. ” 


Sm,—Will you or any of your readers kindly give mo answers 
to the following questions :— 


1, At what season of the yoar are myrabolams collected, and 
in what stage of growth ? 


2. Is anything dono to tho fruit before exportation, if so 
what ? 


3._ Why is the fruit sent homo, i.e, why is the extract nob 
sont home ? 


4. How much“ enteh” ean be obtained froma maund of 
myrabolams ? 


5, What is tho system in foreo for gotting tho oxtract, and 
how long docs it tako to get all the extract out of a maund of 
myrabolams ? 


Cuantes D, Pauer. 


‘We have vory little oxporience in Dehra regarding myrabo- 
lams, but hopo somo of our Bombay friends will answor Mr. 
Palmer's questions, 


Black myrabolams are the fruit of Terminalia chebula, and 
aro collected in the Dun, in February-March. 


‘Tho only preparation required for export is a careful drying. 
[io] 
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ON THE DISTRIBUTION OF FORESTS IN INDIA.* 
By DIETRICH BRANDIS, Ph. D, 


Iwall countries the character of forest vegetation mainly depends 
on soil, climate, and tho action of man, In India the greater 
or less degree of moisture is perhaps the most important element 
in this respect. Moisture and rainfull are not identical terms, 
Dew and the aqueous vapour, dissolved in the atmosphere, or 
tho water derived from the overflow of rivers and from perco- 
Jation, are sources of moistare as important for the maintenance 
of arborescent vegetation as the full of rain and snow, It would 
greatly facilitate the labours of the forester, and of the botanist 
who inquires after the geographical distribution of forest troes, 
if the amount of atmospheric moisture and the formation of dow 
during tho seasons of the year in different parts of India had 
been sufficiently studied ; but, in the present state of our know= 
ledge, wo must be satisfied with dividing India into regions and 
zones according to the more or less heavy rainfull during the 
year, The arid region, with a normal anual rainfall of less than. 
15 inches, occupies a large proportion of the north-west corner of 
India, from the Salt Range in the north to the mouths of the 
Indus in the south, and from the Suleiman rango in the west to 
tho Aravulli Hills in the east. It includes the southern portion 
of tho Punjab, the province of Sindh, the States of Bahawalpur, 
Kairpur, Bikanir, Jessulmir, and tho greater patt of Marwar. 
Throughout this vast region, which covers an area equal to that 
of the kingdom of Prussia, with a population of about twelve 
millions, the rains are not only scanty, but most uncertain. Ié 
is not a rare occurrence for several years to pass in succession 
without any showers, and then there isa heavy downpour, gener~ 


* ‘The above has been re-printed from the Transactions of the Scottish Arbo» 
riealtaral Society, 1878, and was sent to na by Mr, Brandis, who atated that be 
‘saw no renson to make any alterations at the present time, and we have therefore 
roproiineed it for the benetit of the readers of tho* Indian Forester,” few of w! 
may have had aceese tothe original, 

‘he map has been prepared through the kindness of Mr. Q. B. Tennesay, 
‘Depaty Burveyor General, from the one accompanying the original pamphleh and 
{san improvement ou the Jatier in many respocts, 

Ra 
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ally in winter, and occasionally in August or September. ‘Thero 
ard, howevor, no regular winter or summer rains. A scanty, 
thorny serub on the hills gives ample employment to the botanist, 
for it'ls here that the representatives of the Arabian and Persian 
flora mingle with the vegotation which is peculiar to India 5 
but the work of the forester is mainly confined to the belts of 
low country along the Indus and its great branches. In Sindh, 
for instaneo, the area of forest land at tho disposal of the Stato 
covors 350,000 acres, all situated on the fertile alluvial soil on 
both banks of the Indus, some of which is inundated annually by 
tho summer floods of this large river, the remainder being mois- 
toned by percolation. In lower and middle Sindh a largo portion 
of theso forests consists of the habtil (Acacia arabica), more or 
Joss pure, with a shade so dense that, very Tittle grass or herb 
rows under tho trees. In Northern Sindh extensive shrub 
forests of tamarisk, with standards of acacia and a poplar 
(Populua Huphratiea), cover largo tracts along the banks on 
oth sides of the river. As the Tndus changes its course from 
timo to time, loaying dry last year’s bed, and brenking through 
at another place, forming a now channel, the fresh banks and 
islands which aro thus thrown up are covered at onco by a denso 
rowth of solf-sown seodlings of tamarisk, with a sprinkling 
hero and thero of the acacia and poplar ; while in ather places 
large tracts of old forosts are carried away by the encrouchinents 
of tho river. Outside these forests, a liftle’ further inland, but 
still to a certain extent under the moistening influence of the 
rivor, aro vast tracts of kundi or jhand, an acacia-like tree (Pro- 
sopie spicigera), Salvadora, aud sm arborescent, leafless eaper 
Capparis aphylla); wnd further north, in the Punjab, where 
the rainfall is more regular, and its annual amount approaches 
or execeds 10 inches, dry and scanty woods, mainly composed 
of Prosopis, Capparis, and Selvadora, cover a vast extent of 
country on the high ground between the rivers of that provines, 
"Those woodlands are commonly known under the name of rukhs, 
and they extend far into the second zone, which may be terme 
the dry’ region of India, and in which the normal rainfall is be- 
tween 15 and 30 inches. 
‘There aro two zones of dry country,—ono surrounding the arid 
rogion on the north and east, in a ion from 100 to 200 miles 
ide, Joaving the foot of the Himalayan range about Umballa, 
touching the Ganges at Fattehgarh, and including Delhi, Agra, 
Thansi, Ajmere, and Desa. This’ proposo calling the ior 
thern dry zone ; its natural forest vegetation is scanty, but b 
tor than that of the arid region. In some of the Statea of Raj- 
putana there are extensive Woodlands carefully preserved, (o fur= 
nish cover for gamo, a regular supply of wood and grass, and in 
Himes of drought, pasture for the cattle of the vicinity. "In the 
north these woods consist of Acacia and Prosopis ; further south, 
mainly of a spécies of Anogeissus, a Loautiful tree, with small 
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preservation of the forests and woodlands in the arid and dry 
regions of India, Great exertions have, however, heen made of 
lute yoars to mako up in some measure for past neglect in this 
respect, and in the Punjab extensive plantations have been estab 
lished since 1865, ‘which now cover upwards of 12,000 acres, tho 
main object in the formation of these new forests being to pro- 
vide fuel for the consumption of the railways, and fuel and tim- 
ber for tho large towns in that province. "Tho first commence- 
ment of these plantations was made by Dr, J. L. Stewart, tho 
author of several valuable books and papers on the vegetation 
of North-Western India. There is a second dry region in tho 
Peninsula, comprising part of the Deccan, the Maidan or open 
country of Mysore, and several districts of the Madras Prosi- 
dency. Exceptionally moist places are within its limits, such 
as Bangalore, which, being situated 3,000 fect above tho sea, 
has 35 inehes rain ; but upon tho whole, and oxeluding such 
hills as rise considerably above the table-land of South “India, 
this belt, which stretches from Nasik in the novth to Capo 
Comorin in tho south, has a normal rainfall of less than 30 in- 
ches, This belt includes Poona, Bellary, and Kurnool in tho 
north, and Madura and Tinnevelly in the south, Over a great 

+ of it is found the sandal-wood (Senta alum), a small 
treo with fragrant heart-wood, which comes up here and there 
in bushes anil hedges, but docs not grow gregariously, and docs 
not form pure forests, Large quantities of this delightfully 

* fragrant wood aro used for carving and inlaid work, as incenso 
in Tindoo temples, and there is a considerable export of it to 
Shina. 

Outside these two dry zones the normal annual rainfall 
exceeds 30 inches, save north of the first great snowy range of 
the Himalaya, where rain and snow are scanty, and the eountr 
consequently arid and bare, The rest of India has a rainfall 
greater than that of Turope, Yet really thriving forests are 
only found whore the fall excoeds 40 inches, and rich luxuriant 
vegetation is limited to those belts which have a much higher 
rainfall, It must be borne in mind that the annual mean 
temperature of Central Hurope ranges betwoen 45° and 60°, 
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while that of India is.as high as 75° to 85°, Under a highor 
tomperatare a largor amount of moisture is required to produce 
rich vegetation. At tho same time, in India, the supply of 
mofsiure ia moqnally distributed over the seasons of the year, 
In most districts the year divides itsclf into two unequal paris, 
—a long dry geason, and a short rainy season. In most 
provinces of {ndin the principal rains are summer rains, due to 
the provalence during that soason of the south-west monsoon, 
and the most humid regions are those tracts which are fully 
exposed to the influence of these moist southwesterly winds, 
In addition to those, thero are Christmas or winter rains in 
Northern India, but they only last a few days, or at the ont- 
Fido a woek or two, and are, moreover, extremely uncertain and 
irrogular, On the castern coast of the poninsnla the summer 
rains aro slight, the principal full coming with north-eastorly 
winds in October and November. But in ihe greater part of 
India tho dry season lasts from November to Mey, the rains 
commencing between May and duly, and onding between 
August and October. In the moister districts the rains eom- 
menco early and last Jonger, while in the dry belts there #s rain 
only during two or threo months of the year ; and in tho arid 
region the rainfall is altogether uncortain, 

‘he temperature during this long dry season is coolorat first and 
warmer afterwards, The mean temperature of the three months, 
December, January, and February, generally termed the cool 
soason, ranges between 60° in the Punjab, and 79° in the south of 
tho Peninsula, During theso months dew is formed more or less, 
regularly, and contributes much to the maintonanco of vegetation 
gatticnlaly in the dry and arid zones. Radiation is so power 
ful during’ this season that frost is not of uncommon occurrence 
iu the plains and lower hills of Northern and a part of Central 
India. These night frosts have interfered much with the satis- 
factory progress of the plitations in the Punjab, and as fur 
south as Sukkur on the Indus, in latitude 27° a, and the Sat- 
pura range in the Central Provinces, in latitude 23°, frost is a 
serious difficulty in arboriculture. As far south as Caleutia, 
Joe can be made on carofully prepared bods covered with straw, 
shortly before sunrise ona still, clear morning, The mean tem- 
peratare of the threo months which fallow, which are generally 
called the hot season, is 75° in the Punjab, 85° along the coast 
ine, and 90° in tho interior of the Poninsula, and this dry heat, 
with the hot scorching winds which blow over a great part of 
India during these months, makes this season extremely trying 
to forest vegetation. 

With tho exception of the extensive evergreen forests of the 
‘Himalaya, and the limited tracts of evergreen forests in the plains 
and lower hills of the humid regions, the great mass of forests in 
India are deciduous, and they are bare and leafless during the hot 
season. During this time of the year, tho sojourn in the Indian 
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forosts isnot pleasant. No shade,no protection against the fierca 
rays of the sun, great scarcity of water in many parts, and a 
tent or hut with a tomperature in its coolest part of 105°,—theso 
are conditions of existence which are not easily forgotien. De- 
ciduous, however, as applicd to trees, isa relative term. ‘Tha 
only difference is, that an evergreen tree retains its leaves long- 
er than one which is called deciduous. Thus the spruce and sil 
vor-fr rotain their needles from seven to eleven years, the Span- 
ish Pinus pinsopo and tho Avauearia retain them even longer, 
hence tho full foliago and tho dense shado of theso trees. On 
the other hand, the needles of the Corsican and Austrian fir 
(Pinus laricio) romain. three to four years; and the Scotch fir, 
with lighter foliage, has neodles of éwo or three years only on 
its branches. Tho sil treo (Ghares robusta), one of the most 
important timber trees of India, with strong, hard, heavy wood, 
which forms extensive forests along the foot of tho Himalaya 
and in the castorn part of Central India, retains its leaves nearly: 
twelvo months; the old Icaves fall gradually, and the folingo 
gets thinner and thinner, until the new flush of leaves breaks out 
in March or early in April. So that although a sal forest is hot 
during that time of the year, and there is not much shade, yot the 
tree is never completely baro, The teak tree, on the other hand, 
which may be called the king of Indian timber trees, on account 
of its useful, durublo, strong, and yet not very heavy wood, sheds 
its leaves as early as January, and is leafless for four or five 
months, though this again depends upon the supply of moisture, 
for in low humid places tho tree often continues green through- 
out Vebruary, Fortunately for foresters in the hot dry provin= 
ces of India, there are to be found in most dry deciduous forests 
one or two kinds which break out in leaf sooer than tho others, 
and [havo spent many an hour during the heat of the day under 
the grateful shade of what wo call tho forester’s friend (Schleichena 
trijuga), a treo remarkable for its extremely heavy wood, tho cubic 
foot weighing, when perfectly dry, over 70 Ibs., or nearly three 
times the weight of common (teal. 

Tho gras und fallen leaves, in these dry, deoiduons forests, 
dry up tapidly during this season, and towardy March and Aprit 
everything isso scorched that it iy as inflammable as tinder, so 
that the amallest spark is sufficient to create a conflagration, 
‘These jungle-fires aro almost a regular annual institution in tho 
deciduous forests of most provinces, In gome instances, they 
aro caused by accident, but in tho majority of eases they ariso 
from tho temporary clearings made by cutting and burning, 
and the custom of the herdsmen to burn down tho old grass in 
order to cause the fresh tender shoots to spring up as fodder for 
their cattle, Itis true that theso fires clear the ground, and 
make walking through the forest easier ; and, up to tho present 
time, many otherwise obscryant people in India have been of 
opinion that these fires are not mischicyous, and might in some 
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casos he beneficial. The damage, however, done by them defies 
calculation, Millions of seeds and seedlings aro destroyed, treos 
of all ages are injured, and often killed, the bark is scorched and 
‘durned, tho wood exposed to the air, dry rot sets in, and the treo 
ts hollow and useless for timber. One of the most remarkable 
facts in the working of the Indian forests in tho plains and lower 
hills hag bocn the large proportion of hollow and unsound troes. 
In many forests one-half, in others three-fourths of the mature 
trees are hollow, Toa certain extent this is due fo the old age of 
the timber felled ; but experienco elsewhere proves thiat old age 
ean only account for a small proportion of the hollow and un- 
sound trees, ‘Tho annual jungle-ires are the principal cause of 
this mischief. In this respect all deciduous forests in India suffor 
alike. With regard to reproduction, that is, the growth of 
secdlings, come trees aro better off in this respect than othors, 
Thus the sAl tree ripens its sccd about the commencement of the 
rains, after the jungle-fires have passed through the forest. ‘The 
young plants thus germinate at once in great abundance, ‘The 
tungle-tires of the coming season kill a good many, und cause a 
Jarge proportion of the others to grow hallow s bit in the denso 
mass of seedlings which clothes tho ground under the parent trees 
in a s6l forest, tho damage donw is comparatively amall. This, 
to a certain extent, explains how the sél forests are nearly pure, 
the stronger tree in the matter of reproduction predominatin, 
over all the rest. ‘The teak, on the other hand, ripons its seed 
early in the dry season, the jungle-fires consume large quantities 
of if ; a smaller proportion of seedlings spring up, and tlieso aro 
either killed or cut down to the root year atter year by the fires, 
Meanwhile, the root stock increases in sizo every year by the 
action of the shoots, which come up during tho rairis, ‘and at last, 
often afler the lapso of many years, it produces a shoot strong 
enough to outlive the fires. Thus what appears a scodling plant 
of teak is in most cases really a coppice shoot from a thick 
arled rootstock, Dearing the sears of successive genorations of 
shoots, which were burned down by the annual fires. 

Protection against fires is mot an easy task in our European 
forests. Many square miles of Scotch fir in Eastern Prussia, 
where this widely spread tree is the provailing kind, have at 
various times been burned down, and in the cork oak and Pinus 
maritima forests of Provence tho ravages have been torrible, the 
Jong summor drought of Eastern Europe and of Southern France 
having in this respect the samo effect as the long dry season in 
India. But in India the task has been a particularly difficult 
‘one. The first step was to convince people that thoso fires were 
injurious, and when that was accomplished, to isolate the tracts 
to be protected hy clearing broad. frapetls round them, and 
burning down, carly in the dry soason, all grass and leaves in a 
broad belt surrounding theforests. The credit of haying been the 
first to take in hand this important work on a large scale is due 
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to Colonel Pearson, in those days in charge of the Yorests in tho 
Coniral Provinces, and now holding a most important position in 
the Forest Department under the Government of India, Itis 
mainly due to his energy and perseverance that fires have beon 
Kept out for more than’ six years froma large forest tract of 
80 syuaro miles, called the Bori Forest, producing teak, bam~ 
boos, and various useful trees, in the Satpura range. The 
effect has been marvellous, and if these exertions are. steadily 
continued, this forest. promises to become one of the most value 
able in the central parts of India. 

From what has been said, it will be understood that in the 
plains and lower hills of India the annual repose of arborescent 
‘Yogetation is not causod by the cold of winter, but mainly by the 
drought of the hot season. Shortly before the rains set in, or 
with the early showers which precede the monsoon, most trees 
clothe themselves with fresh green, and in the arid region, where 
the periodical summer rains are wanting, the summer floods of 
the river revive the forest growth on its banks after the long 
dronght of the dry season. In thoso parts of India which havea 
heavy monsoon, the tomporature 4s generally somewhat lowor 
during the summer months, Juno, July, and August, than durin, 
the preeeding hot season, Thus it is that on the western const a 
the peninsula the mean temperature of the hot season is 85°, and 
that of the three succeeding months, when the sky is overcast 
with clouds, and the force of tho sun's rays is rarely felt, is onl 
between 80° and 82° On the Burma coast also, in Akyab, 
Rangoon, and Moulmein, the mean temperature of the monsoon 
months is zomewhat lower than thut of tho preceding hot soason, 
The relief from the incessant powerful action of the sun’s rays, 
Dbronght about by the storms of the monsoon, and the cloudy anc 
rainy weather which follows, is delightful. It is not the vegeta= 
tion’ only which revives ; the whole animated nature feels the 

Jeasant change, ‘This relief is denied to the arid region. Horo, 
in the north-west corner of India, tho temperature continues to 
rise highor and higher with the sun, and the result is, that in 
Tune, July, and August, tho highost mean temperature is found 
iu the arid zone of India, hus Multan hasa mean temperature 
of 77° during what istermed the hot season in other partsof India, 
and of 92° during June, July, and August ; and at Jacobabad,in 
Sindh, the mean temperature during these months is as high as 
96°, “Whero, howover, sufficiont water is supplied by irrigution, 
these high temperatures stimulate vegetation in a vomarkable 
manner. The station of Jacobabad is a stsiking. example of the 
effect of water supply in that climate. Tt was founded in 1844 
Ly General Jacob, in the midst of a barren, trecless desert. A 
eanal was led to it from the Indus, and now the plain is a dens 
forest of balnil and other trees, upwards of 60 fect high, 
sheltering the houses and gardens of the inhabitants. A ride of 
a fow miles takes you into the desert which slirts tho hills of 
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Beluchistan, a level plain of splendid, fértile, alluvial goil, but 
hard, naked, and barron, like a threshing floor, without shrab, 
herb; or grass, except in the vicinity of the canals, where vogeta~ 
tion is rich and luxuriant. 

In tho Himalayan Hills, vegetation rests in winter as it doos in 
Europe, and inthe yast tracts of thoso monntain ranges tho 
forester finds himself surrounded by forms similar to, and ina 
few cases identical with, the trees and shrubs of Europe. The 
climatic conditions are analogous, though not identical. At the 
higher elevations the year divides itself into the four seasons 
with which wo aro familiar in Europo, but the main supply of 
moisture is in summer, and the sumnier rains are preceded by a 
long dry season, which is much warmer than the spring is in 
Central Burope. In the outer ranges the rains aro heavy, but the 
wholo falls in torrents within a few months, and has not, therefore, 
the sumo effech upon vegetation as the ‘uniformly distributed 
moisture of our own climate. There are other points of difference 
in the climate of the higher Himalayan ranges and of Central 
Burope, and this explains that somo of the hardiest, Himalayen 
treos, Which grow at an clovation of 12,000 fect, within a few 
thonsand fect of the lino of perpetual snow, such as the silver fir 

‘Pinus Webbiana), refuse to thrive in Great Britain and on the 

ontinent. Elven the deodar (Cedrus Deodara) and the blue 
Himalayan pine (Pinus excelsa), which are common in parks and 
gardens in Bngland, do not thrive in many parts of Europe. 

‘Thera is a great difference in the total rainfall in the outer and 
inner belts of the Himalayan forests. At Simla, and in the 
vicinity, on the oulor ranges, the fall is from 70 to 80 inches, 
and hero the deodar attains a diameter of 2 feet in from 60 
to 80 years. The moist southerly currents which prevail 
in summer pass over the hot plains of the arid region without 
depositing their moisture ; but as soon as they are brought into 
contact with tho cooler air of the hills and forced upwards into 
regions of less atmospheric pressuro, condensation begins, and 
thoir surplus moisture is deposited in the shape of torrents of rain. 
Thus, there is on the outer ranges of the north-west Himalaya a 
narrow belt, not moro than 30 miles wide, with a rainfall 
excooling 75 inches, Further inland the fall decreases rapidly— 
Koitgurh, for instance, distant 40 miles from Simla, has 38 inches 
only. Boyond the first snowy rango the rains are scanty, Hero, 
at tho samo olevation as in’ the vicinity of Simla, tho deodar 
takes from 150 to 200 years to attain a diametor of 2 fect ; 
higher up the valley, at a distanco, as the crow flies, from the 
plains of 120 miles, spontaneous arhorescent vogetation ceases 
ontirely, the last. boing the tree juniper (Junipems ezcelsa), 
fine specimens ‘of which may be seen growing in Kew Gar- 

jons, 

The moist zone, with a normal annual rainfall, exceeding 75 
inches, which comprises the outer Himalayu, extends north-west 
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as far as the Dhaola-dhar range, which borders the fertile district ; 
of Kangra, Beyond this the falleven on the onter hills is less. 
Thus, the station of Abbottabad, between the rivers Jhelum and 
Tndus, has only 41 inches. South-eastward the moist zone 
widens. In Lower Bengal the line which indicates its limit 
passes through Dacea, reaching the coast west of Chittagong, so 
that Assam, the Khasia Hills, Kilhet and Cachar, Tipperah, and 
Eastern Bengal, are all included. This, the north-eastern moist 
region of India, also comprises Arracan and the coast districts of 
British Burma. The eastern portion of this extensive moist belt 
has a much heavier rainfall than the north-western portion, and 
hero again it is heaviest on the mountains. Thus, Darjiling, in 
British Sikkim, atan elevation of about: 7,000 fect, has 135 inches; 
and Cherrapunji, the former sanatarium on the Khasi Hills, at 
4,000 fect, has an annual fall of 600 inches, or 50 fect. On the 
Burma cost also the rain is heavy. Thus Akyab, the chief town 
of Arracan, has 219; Tayoy further south, on the Tenasserim 
coast, has 201 inches; and Rangoon, situated at some distance 
from ‘tho sea in a wide extent of nearly level country, has 85 
inches. 

On the higher mountain ranges of this extensive moist region 
forests of pines and other conifers extend from the north-west 
Himalaya southwards to tho mountains of Burma. The deo- 
dar has its eastern limit in Kumaon, but there are other coni- 
ferous trees, which extend over the enstern part of the Himalaya 
range. ‘Ono of the finest of theso is Pinus Kasya, which is 
found as far south as the high mountains between the Sulween 
and Sitang rivers in British Burma, These mountains are the 
seat of a numerous Karen population, formerly an idle, drunken, 
and lawless race, which, through the teaching of Christianity, 
Drought to them by American missionaries, have become an in- 
dustrions, sober, and peaceful people. Some of their villages 
are in the midst of these splendid pine forests, and {have often, 
when coming from the teak forests in the hot valleys of the 
Salweon and Sitang, been refreshed by the delightful 
and cool shade of the pine trees on these hills, But, as if to re- 
mind the botanist that, thongh in a pleasant, cool mountain cli- 
mate, he is within the tropics, and only 19° distant from the 
equator, there is an underwood of the so palm (Cycas) under 
the pine trees, and most of the Karon villages are surrounded by 
the gigantic Lamboo, which yields the poss, rafters, wall, ond 
floors of their houses. The joints of this bamboo are so large 
that they are used as water pails and buckets, There is another 
pine treo in Burma, nearly related to a Japanese species, which 
grows at a Jower elevation in the midst of the dry and hot 
tropical deciduous forests. 

80 tropleat and sub-tropical pines, however, are not yet of 

much practical importance. ‘The production of teak timber is 
the main object which the forester has in view in those parts of 


Qs 
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: the égountry. The export of teak timber from Rangoon is of old 
dato ; but, ander the Burmoso rule, the quantity exported never 
came to any very large amount. When the province of Tenas- 
serim becam British in 1826, the Attaran forests, which are 
situated south of the town of Moulnein, were worked with great 
energy, and yiglded large quantitics of exccllent timber, The 
supply from that source, however, soon diminished, and thus the 
attention of timber traders was directed to the extensive teak- 
producing forests beyond the British frontier, on the Salween. 
river and its tributaries, and from that time the importation of 
foreign timber into Moulmein has steadily increased until within 
the last few years, when the quantity floated down decreased, 
mainly because the stock of good timber in the vicinity of the 
river and its tributaries had gradually bocome less. Soon after 
the annexation of Pegu in 1853, the forests of that province 
were plaved under a regular system of adminisiration, and in 
1858 this system was extended to the forests in tho province of 
Martaban and Tenasserim, Tho result has been, that, without 
impairing their productiveness, the out-turn of the forests in 
British territory has gradually been raised from an insignificant 
figuro toa vory considerable amount ; so that within the last 
fivo yeara they haye yielded between ono-thied and one-half of 
the total quantity of teak timber broaght to the principal sea~ 
ports. The timber trade of the Burma ports is not largo as 
compared with that of Canada, yet it is of considerable import- 
ance, the export amounting to about 100,000 tons annually, 
with a value of about £700,000, The forests in the King of 
Burma’s torritory ; in Siam and the Karenee country, are 
much more extensive and rich in fine timber than those in our 
territory ; yet, unless placed under a regular system of manage- 
ment, they will surely be exhausted before long, and on that 
account we must, toa great extent, look to the forests within 
British territory for the maintenance of the supply in future. 
It is satisfactory that the efforts to protect and improve the 
forests in British Burma have also financially been remunerative. 
Within tho last four years the gross revenne from these forests 
has fluctuated between £64,700 and £98,400, and the net an- 
nual surplus to the State has been hetween £31,900 and £56,500. 

‘Tho teak tree in Burma, as elsewhere, is found in tho dry 
deciduous woods, never forming pure forests, but always grow- 
ing in company with a large number of bamboos and other 
trees. Its growth is rapid while young, but slow at a more 
advanced aga. In 1862 [ sont a few teak poles, 30 feet long, 
to the great London. Fixhihition ; they had attained that size in 
two yours, ina moist part of the country, on rich soil, and pro- 

tected from five. On the other hand, the results of researches 
made regarding the age of mature trees haye led us to the con- 

Cluston that more than 100 years are required on an ayerago 

for the teak tree to attain a ameter of 2 feet. The fires clear 
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the ground annually of dry lenves and grass, which would other. 
wise form vegetable mould, enrich the soil, and keep it moist 
and loose. ‘The bare ground, exposed to the fall force of the 
sun, dries up rapidly with a hard baked surface, the ring of the 
monsoon rush down the hills and slopes, and the ashes, the re= 
mains of the fires, are washed away, without contrifnting much 


to the nourishment of the trees. ‘hus the fires do not only injure 
the regeneration of the forest, causo the timber to grow up hol- 
Jow and unsound, but they also impair the productiveness of the 
soil, and retard the rate of growth of the trees. In Burma the 
fires are principally caused hy tho practice of toungya cultiva- 
tion, The forest, instead of being converted into permanente, 


country. This result was mainly due to the exertions of Dr. 
Cleghorn, for many years Conservator of Forests in the Madras 
Presidency, and afterwards employed by tho Government of 
India in the organisation of forest administration in the pro- 
vinees of Northern India. In Burma, sucha summary course 
of procedure was not found practicable, and instead of protecting 
the whole of the forests, all that could be dono was to prohibit 
tongya clearings in a limited extent of the best teak-producing 
tracts, and in those localities which were set apart for the fore 
mation of new teak forests by planting, i 

The selection and demarcation of these tracts, which will 
eventually be the State forests in that. pravinee, has not progross- - 
ed rapidly, and these roserved forests in Burma do not yet amount 
to more than about 80,000 acres, 1,600 acres of which have 
been covered with teak plantations, 


(To be continued). 
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TRANSLATION OF M. PUTON'’S AMENAGEMENT 
DES rorfirs. 


B.— Working scheme of an irregular high forest, in which the 
standing crop is complete. 


As fur as tho yield of timber is concerned, it matters little 
whether or no ‘the compartments of a forest are arranged in 
rogular suecession of ages; it might even happen that a pro- 
priotor possesses several isolated woods, and works them all in 
accordance with one general scheme, But as regards facility 
of management, and protection, and disposal of produce, rogu~ 
larity is always very advantageous, What may not prove 
inconvenient. in the caso of a private wood, may be otherwise 
for 2 Government forest, intended to supply the wants of a 
certain district, or for a commmnnal forest, which shout furnish 

roduce within easy reach of the inhabitants of the commune. 
The ftamag af the worldag scheme should, therefore, always 
endeavour to introduce this desirable regularity in. the arrange- 
ment of the standing crop ; and with this object ho should not 
hesitato to fell certain compartments before maturity, and to 
delay follings in others ; as sacrifices thus incurred, aro gener- 
ally compensated for by the inereased value of the latter. 

The reserve to be set aside to supply unforseen wants may 
also balance tho accidentat losses resulting from those sacrifices, 
Working schemes offer numerous combinations, and amongst 
theso one of the most useful in extensive forests, is afforded by 
the establishment of different working sevice. By this torm wa 
understand a portion of a forest considered as an independent unit 
destined to be managed according to a particular working echemey 
and consequently to furnisha steady annual yield. 

Ina larga forest: area, it will noarly always he oasy to arrange 
the compartments destined to form a completo stinding crop, 
in such and such a working circle, and in a sufficiently regular 
way so as to diminish the sacrifices due to immature fellings, 

The partition of large forests into working circles, has also the 
advantage of: allbwing. us to distribute amongst them, the different. 
elements of a comploto standing crop, ago, area, present state 
of growth. Tho differences in the conditions of growth, and 
consequonily in the standing crops, which often form an ob- 
stacle to the formation of equal periodic blocks, can be groupod. 
in the same working cirolo, and thus tho yield of the wholo 
forest be the better kept up and equalized,” This will be the 
case, for instance, if in a forest clad valley we can arrange the 
bottom of the valley and the southern and northern slopes in 
different working circles. Equal poriodic blocks established in 
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each of those working circles will then be as equally-productive 
as the nature of the case admits, 


G2. High foreate with an excessive standing crop. 


General considerations-—It might happen, in the forest of which 
we are framing the working scheme, that ‘not only are certain 
compartments of such an age that the fellings woul reach them 
when too old to yield good timber, but also the volume of the 
standing crop may be too great for the ond proposed by the 
proprietor, i.c., for the age chosen for the exploitability. Tt 
shows as bad management to attompt to produce timber of a 
certain character, mine-props, or house-posts, for instance, with 
a super-abundant standing crop, ato manage a farm with sump- 
tuous buildings,and artistic implements, Has a forest proprietor 
considered it most advantageous to fell his woods at an age of 
one hundred and twenty years? Has he therefore fixed upon. 
this age for their exploitation ? He will require for it astanding 
crop ona hundred and twenty years old ; and all that exceeds 
this limit (in any notable degree) is a luxury and an excess, tho 
effect of which’ will be to diminish considerably the rato of 
interest, already low enough, which he obtains from his capital 
invested in the forest. 

Ic will be useful to mention here, thal suel a case will only 
occur very rarely, and very exceptionally, in State forests. Tho 
interoate 46 the Blata, on proptielor of fccests; aré the: euine ay 
those of the consumer ; its wants are those of national industry. 
Now, the larger a tree is, and the nearer it approaches maturity, 
the more usefulare the products which it will yield. On theother 
hand, improved roads, railways, and canals, tend moro and mora 
to disseminate throughout a country, products which without 
them, had only a local market, owing to the costliness of trans- 
port. A supor-abundant stock in one forest compensates for 
the poverty of another, and it is only where the vitality of certain 
Blocks would be compromised by too long delay in the exploita- 
tion, that it is possible for State forests to have an excessive stand- 


ing crop. 
he working-scheme-—It will bo understood that in high 
forests, where the standing timher oxceeds the quantity neces 
sary for tho chosen exploitability, there aro two parallel groups 
of fellings ; one dependent on the regular working-scheme and 
affecting each periodic block in turn ; the other having for its 
object to reduce the standing crop toa normal condition. Thera 
is no necessity for a provisionary rotation or period, for the 
rogue course of the working-scheme must proceed at once, 
and simultaneously with the fellings intended to reduce the 
quantity of sianding timber. Thoso fellings, according to the 
nature of tho standing crop, will be either removal of old trees, 
or fellings intended to restore irregular standing cro) @ more 
homogeneous state. Thus, in order to avoid confusion in a 
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science where one is often tempted to confound the nomenclature 
of sylviculture with that of working-schemes, which merely 
distinguish in the table of fellings those of the second class under 
the general heading of produce beyond the normal course of the 
tworking-echeme, or more simply as extraordinary produce. 

T wish to observe here, that in spite of the diversity of forest 
operations, in spite of all the resources which forest growth 
offers, it is never possible to conduct the different parts of a forest 
toa properly graded series of ages, 

The rules of sylviculture, the exigencies of vegetation, the 
nature of the species, and a thoustnd other cirenmstances, are 
go many obstacles to the complete solution of the problem. Tt 
is better to resign oneself to a little excess in the working of a 
high forest than to compromise its longevity and healthy 
growth by felling isolated trees, or by other operations, with- 
out a cultural object. In a caso of this kind, the excess is in 
reality nothing but economy and a wise foresight of future 
wants. In the actual state of our high forests, hitherto felled 

“ without order, without object, and with no other rule but ca~ 
price, the particular cases which come beforo the designer of a 
working-scheme, will ho very numerons and very different, but 
the combinations of work ingeschemes are also very varied. 
cannot point out in this simplo sketch all those which practice 
and experience have brought before the forester : the temporary 
introduction of coppice for broad leaved spocies, or of the selec 
tion method, of which I will treat later on, are often made use 
of in the combinations of working-schemes. 

I shall only givo two examples of these combinations, but T 
must say beforochand that they’ all come under a. general rule, 
whieh is as follows :-— 

‘Whatever may be the irregularity and the ages of tho woods 
which composo the forest, we must always, when onco the ana= 
lysis of the compartments has heen mado, draw up the general 
table of fellings, i., establish tho periodie blocks and mark thom 
out ov tha ground. This marking out of the periodic blocks is 
indeed the general scheme to which all tho operations to be 
carried out in the forost must adapt themselves : it impresses 
the fellings with an order and character conformable to tho 
object we hold in view ; and is indced the basis of the high for 
est treatment. 

‘When onca tho general table of fellings has beon drawn up, it 
will always be easy to fix the fellings which naturally result 
from it, as well as those which are destined, in conformity with 
cultural requirements, to reduce the quantity of the existing 
standing crop and rearrange it in a more regular scale of ages. 
"Theso fellings can nearly always be made in the first period of 
the working-scheme, and it would he useless to put off their 
completion till the second period, umless the yield should be too 
great for the demand. ‘They will only be distinguished in the spe- 


AMENAGEMENT DEB roRETS, 187 


cfal table of follings for the first period by a single clauso ; their 
capability, ée,, their annual yield, will be ineluded in that of the 
ordinary fellings, so as to leave’ tho executive entirely free to 
follow all cultural requirements, 
First Example—Wo will show how these principles apply to 
2 particular casa ; a forest of 900 acres intended to be exploited 
with a rotation of 150 yenrs, with a period of regeneration of 
25 years, andl of which the standing crop is as follow: 
A— 37} acres, seedlings, under old beech, 15 and 120 years 


old, 

B—T12} acres, young mature forest of silver fie with trees 
varying in age from 70 to 120 years. 

CH 50 acres, beech poles, regular, 40 years. 

D—100 acres, all ages mixed, saplings, poles end mature 
wood, beech and silver fir from 20 to 180 years, 


900 acres. 


For the working-schema wa might mark off six periodic blocks 
of equal area, corresponding to six periods of twenty-five years, 
and regonerate the first periodic block in the first period, and pro- 
duce young wood hy regenerating at the same time the sixth 
poriodic block, which will be worked again in the course of the 
rotation, and effect thinnings in the remainder of the parcel B 
with the object of removing over-mature stock without brosking 
up the leaf canopy. 
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CRITICISMS ON “NOTES FOR A MANUAL OF 
INDIAN SYLVICULTURE.” 


Brrone procesding to make my own romarks on Captain Wood's 
objection regarding the words ‘evergreen’ and ‘deciduous, I 
would ask my crities kindly to overlook any, I ean assure them, 
Unintentional ineivility on my part. Ihave been favoured with 
so many criticisms, that in order to complete their publication 
in time, Tam forced to pare down my replies to the very barest 
skeleton, and often to adopt a curtness or abruptness of expres 
sion that is likely to wound the feelings of those, to whom I truly 
owe a deep debt of gratitude for the assistance which they are 
60 generously according me. 


Carats Woon (continued from March Number). 


Tam ashamed to acknowledge I cannot quite follow Captain 
Wood. As far as I can make out, he objects to my definitior 
of the word ‘evergreen’ and would so alter it as to make it 
include also those trees, the individual leaves of which do not 

ersist for at least twelve months, but which, owing to some new 
Reaves coming out before all the old foliage has fallen off, ave 
always more or Jess in leaf throughout the year. If no alteration 
is made, then he would adopt a middle term, gnasi-evergreen, to 
denote this class of trees, By all means let us have ‘quasi-ever= 
green,” but, for my part, I preter Grigor’s word ‘sub-evergreen’ : 
from ‘ spontaneous” we derive ‘sub-spontaneous,’ 


“ For want of a better word L think ‘canopied’ applicable to a 
collection of troes of any age, tho crowns of which meet With re- 
feronco to an objection made to the word ‘canopy,’ I think that word 
in derived from the ‘dog's feet? in metal that omamented the bottom. 
of the supports of a large kind of ehamiana (to nse a Hindustani word), 
that was carried over o placed over some great man or holy thing, 
‘The stems represent the supports, and the connected folinge tho top of 
the canopy. Butit appears to me the objection to *leaf-canopy”’ ix 
that it means some thing giving complete shade ; and consequently, if 
80, the adjectives ‘ open’ and ‘interrupted ’ are not strictly applicable. 
After defining ‘oanopiod forest’ ns where the ‘crowns meet,’ you speak 
of ‘gaps in the leaf canopy? (page 118, lin 28) and ‘ the leaf-canopy 
opening out’ (page 111, line 16). Now as you define ‘ lenf-csnopy’ 
a8 a‘ continuous massof foliage,’ tinterrupted fenf-canopy " must conso~ 
quently bo a ‘discontinnous continnons mass of foliage'! « Lenf-cover? 
(not simply ‘ cover’) I think gives tho correct idea, and ie applicable 
whether it be ‘complete,’ ‘open,’ or ‘interrupted.’ "Your alternative 
word ‘covert’ is, I think, not desirable, as English woodmen and 
sportsmen havo already adopted the word for small woods that afford 
cover to game. 

“T notice that thongh you nso with refereneo to your  Teaf-eanopy” 
the words ‘open’ and ‘interrupted’ as used in Baawsnts (2nd Edition 
of Translation, page 4), with regard to the cfop, you do not use the 
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word ‘dense’, Now if wo apply ‘dense’ to a crop when the number 
of stems on a given area is very large, I think we want some defini- 
tions to express the intensity of the leaf-cover, such as-— 
(1), Slight, 
(2), Thick, 
(8), Deep. 

«The effects of sade in a forest when the ‘leaf-cover’ is complete 
Dut alight may be very much less than where it is open but deep. have 
used slight and thick in preference to light and dark. ‘To avoid this 
perhaps ambiguous phrase ‘light shade, wo can define the ‘ cover” 
of ‘Teaf-vover’ to be alight, thick or deep, and the ‘shade’ in the same 
‘way can bo slight, thick or deep.” 

_ The charge of having contradicted myself is easily disproved, 
To speak of gaps in the leaf-canopy or of the Leaf-canopy opening 
out is eurcly no moro a contradiction of terms than to eay that 
a canopy of state is torn and full of holes, or is being worn into 
holes; in spite of the holes such a canopy is still a canopy. I 
have thus only the term ‘interrupted’ with reference to a jeaf- 
canopy to deal with. We all know what n normal forest ig, w 
how neceseary a concept it is for the forester, whether he is 
discussing forestry or carrying out a forest operation. In locke 
ing at a forest in which the trees stand apart, the normal forest 
must always be before his mind’s eye, and he may, therefore, 
logically say that the leaf-canopy is interrupted, Our idea of a 
‘man’ is that he is a reasoning animal; nevertheless a fool, be 
ho even u born idiut, is not refused the appellation of ‘ man," 
and no one considers that the expression ‘madman’ involves a 
contradiction of terms. 

Lagree with Captain Wood’s remarks about ‘oovert,’ whenco 
my reason for adopting ‘ leaf-ennopy.” 

Having shown that the employment of this latter expression 
Jeads to no contradiction in terms, I need not discuss Captain 
“Wood's aubstitute, ‘leaf-cover.* 

‘With regard to his last paragraph, suffice it to say that the 
necessity of establishing degrees of density for forest crops seems 
to me to arise only in connection with the organisation of forests, 
not eylvienltare or their creation and treatment, But 1 feel 
convinced that the main ideas therein involved would usefully 
find a place in my Chapter on the ‘Struggle for Existence.’ 

“You give names to woody plants as far as ‘formed trees)’ viz., 
seedlings, saplings, low poles, high poles; but when the pole stage is. 
essed, yon hare only one name ‘formed tree.’ I think we might 

ave the different-sized trees further defined as below:— 
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I think I havo seen seedlings that have nover been ent back defined 
tas ‘maiden seedlings.’ I would use this term for seedlings that have 
beon taken care of in nurseries and plantod out, or to yearlings in the 
forest, that we know have not been cut over. We could then apply 
the term ‘seedlings’ to what are generally known aa such in Indian 
forests, viz., the young plants that are in the thicket stage, which 
havo probably been eut over several times when very young, applying 
tho terme ‘ seedling-shoote’ to young plants that have made ropid 
growth when not the result of coppice operations, and which shoots 
will oventually form part of a High Forest, The ‘small,’ ‘medium’? 
and ‘largo girth’ trees Ihave so called in proference to *Srd claes," 
“2nd olan” and ‘Ist class’ trees, as they have generally been named, 
as the small girth trees may be the largest size to which your ‘ small 
trees’ generally attain, and in the same way the medium girth treos 
moy generally contain the full grown trons of your ‘ middle-sized trees,” 
your ‘large trees’ will generally grow to be large girth trees, and 
veterans,’ trees over 74 feet girth, will generally be of great age.” 


+ (Maiden seedlings’ is an exceedingly happy expression ; its 
author is, I think, Dr. Brandis, who used it first in his pamphlet 
on ‘Tbe Distribution of Forests in India,’ published in 1878. 
Tt will of course be adopted by me. 

I do not understand the distinction Captain Wood draws be- 
tween his ‘seedlings’ and ‘seedling-shoots.’ They seem to me 
to be esscntially one and the same thing. 

Captain Wood's sub-division of ‘formed trees’ ie very ingeni~ 
ous, but its adoption might introduce a too complicated classifi. 
cation. 

“T think we want it properly defined where coppicing ends and 
pollarding commences. Many natives, to prevent stooping, cut over 
poles breast high, and « leading shoot springs from just below the cut 
surface, and, if the growth is left alone, » high forest tree is formed, 
either a slight bend or hollow, whero the upper surface of the stamp 
was, alone telling of the ill neage the tree suffered when it was 
young, But if the tree is constantly cut over above this place when~ 
fever a shoot ia of a nseful size, the tree gets gnarled and knotty. In 
tho firet instance was the tree ‘cut over high,’ and in the Intter was it 
pollarded low?” We have not only to take into consideration what 
ought to be done, but what is done, and what should be prevented 
being done.” 

Every one will agree with Captain Wood, but the difficulty he 
calls attention to seems to me to be insurmountable. I think 
wwe may safely leave it to the judgment of foresters to decide in 
any case whether the given tree 1s a pollard or a true shoot from 
the stool. 

«You say to ‘cut back? is‘ to fell any plant younger than a formed 
tree, by its base, and thia with the object of obtaining, if possible, a 
fresh growth from it? Is not by eutling back gonerally intonded the 
cutting off close to the ground some plant smaller than even a high 
cor low pole? Would not an English Forester mean some plant that 
could be eut with » proving knife, or at the most a bill hook—a seed- 
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ling or a sapling, a plent that would eventually forma high forest 
trea? If not, why have also the active vorb ‘to coppice’? I see 
in 2nd Bdition of Translation of ‘Bagneris) by cutting back ‘is 
understood the operation of entting down young stoms close to fl 
ground in order to make them shoot up from the stool’—young ateme. 

In an already established crop, wo must often ext Jack fuster- 
growing and overtopping individuals of inferior species or of 
Srregular shape, in order to save or eneoutage the growth of those 
of better epecies or of straighter form. It is seldom that we 
would wish to kill outright such inferior vegetation ; for a ree 
growth from it is neatly always usoful by the protection it affords 
the oil, and by its favouring the drawing up of the individuals for 
whose benefit the operation is made. ‘This operation could hard- 
ly be termed eoppicing. Moreover, I consider it more appropri- 
ate to use the active verb ‘to coppice’ with reference to a crop 
and ‘to ont back’ with reference to the component individuals. 

“Tdo not think we need borrow the French word ‘exploit,’ we 
have the English word ‘ exploit,’ an act, deed or work. We want the 
word ‘work,’ thus * work a forest,’ for some thing more than the 
mero-cutting down the iroes, but we have a good English word in 
“fell, thus we can tay—~ 

1,” To fell,—To cut down a treo; 

2. Felling —Cutting down a treo ; 

B. Afelling.—Anarea where felling is taking or as taken place; 
in the same way we speak of ‘a clearing’ in a forest 
where the land haa been ‘cleared’ for cultivation ; 

4, Follings.—Tho result of felling trees, in the sane way wo ap- 
ply the word ‘thinninge’ to the result of a ‘thinning’ 
‘operation ; 

8. A.clear felling —An area whero trees have been felled clear 
with the ground ; 

G. Clear felling ~The net of felling clear with the ground ; 

7. A patt, partial, or reservation felling.—An. area where trees 
havo been felled, certain reserves heing left ; 

8, Reservation felling.—The uct of {clling, reserves being left ; 

9. A reserve felling—An atea whero the reserves haro been 
felled ; 

10, Reserve felling.—The act of felling reserves ; 

11. Beloction felling —The act of felling sclected trees ; 
and go on,” 

With reference to my reasons for adopting the word ‘ exploit” 
and its derivatives, I have explained them fully in the Number of 
the “Indian Forester” for December last, pages 283-286. I use 
also tho verb ‘ to fell’ with its derivatives. But ‘to fell’ is not 
«to exploit’ Since writing my reply, just referred to, to Major 
‘Van Someren’sobjection, Tam glad to say that I have seen my 
words ‘exploitable’ and ‘exploitation’ used, the former by Mr. 
‘A. 3, Barrows in the English Journal of Forestry” of January 
last, the Intter by the correspondent of the “ Pioneer ” who writes 
‘Ramblesin Georgia’ Both writers have employed those words 
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ite independently of me and of one another, and one of them 
is not even a forester. The words in question cannot hence be 
un-English, 

Soveral ecrious objections may be brought against come of the 
terme suggested by Captain Wood; but it wonld take ma too 
Jong to notice them. It is enough that my main point seems to 
me to be completely proved. 

“About ‘régimo’ and ‘system,’ In the 2nd Edition of the Trane- 
Jation of Bagneris' Sylviculture, the word ‘system’ is used. ‘ High 
forest system’ and ‘coppice system’ I think do well; and I think 
if we can use a well established English word, we should do 80. 
‘You consider (page 17, in answer to Mr. Trimen, January's Number) 
that ‘ vitality ” is objectionable because it has not a convenient sd- 
jective. With ‘system’ you havo ‘systematic’ and ‘systematical,’ 
‘and with ‘régime’ you have ‘regimental,’ and that would hardly do.” 

Our translation of Bagneris’ Manuel de Sylvioulture was mean’ 
chiefly for the class of English and Scotch foresters. It was, 
therefore, better to nee the word ‘system,’ especially as we had 
no intention to create a terminology. The word ‘system’ is not 
wide enough for my purpose. We speak of the ‘selection sys 
tem,’ which is only one kind of high forest exploitation, In the 
sense I have employed the word ‘régime’ no corresponding 
adjective is at all necessary, For further remarks seo December 
Number, pages 280-81, 

“J think that the French word ‘coupe’ is unnecessary. I think 
that (1), ‘clear felling ;’ or (2), ‘a reservation felling ;’ or (3), ‘are- 
served felling’ sufficiently indicate an area where the felling has beon 
(1), of every tree; (2), of all but cortain reserved trees ; or (8), of tha 
seserved trees themscives. To some who have studied theoretical 
forestry in France, the word ‘coupe’ may be familiar and expressive, 
to many Englishmen end English-speaking natives the word 1 think 
has not a distinctive meaning. It means ‘the cutting,’ and I believe 
the words ‘de bois’ have to be expressed or understood, whereas ‘fell~ 
ing’ at once expresses tho ‘cutting down of a standing troe.” If 
necessary, it could be said tho ‘area clear felled,’ ‘the area reservation 
felled,’ ‘tho area resorvo felled.’ If wo used the word ‘coupe, we 
should have to sey the ‘coupe clear felled,” &c.; so wo should not 
gain in brevity or distinctness. I think more people would under- 
stand me if I gaid ‘ Tho selection felling took place in blocks 18 and 19, 
como 4 square miles; the fellings yielded 2,500 loge and 500 piceos, 
than if having to use the words ‘exploited,’ ‘coupe’ and ‘fall,” I said 
©The selection coupe of some 4 square miles wos exploited in blocks 
18 and 19; the fall was 2,500 logs and 600 pieces,” 


T must first assure Captain Wood (bat the French word ‘coupe? 


"cans hides ‘eutingy also th ‘secton eu and that Prench 
Af 


foresters use the word by itself without ¢ des Gois? thus :—Coupe 
secondaire, coupe définitive, coupe jardinatoire, coupe claire, coupe 
aombre, assevir une coupe, &e., &0. Hence the charge that there 


~ Jeno gain in brevity or distinctness’ at once falls to the ground. 


‘I would not eay ‘the coupe clear felled,’ but simply ‘the clear 
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coupe.’ ‘The test sentence used by Captain Wood is by no 
means a fair one, for in French itself it would ron thus:— Le 
jardinage a été opdeé dans les 18° et 19* Cantons (4 mille cards 
environ) ef a fourni 2,500 groases pidcea et 500 trongont,” no use 
being made’ of the words ‘coupe’ (in the sense of the area cut 
over) or ‘ exploiter,’ although no one would venture to affirm that 
thoso terme ure redundant in the language of French forest 

‘The best proof of the necessity of having separate terms for 
the act or operation of eutting or felling and for the area cut or 
felled over respectively is the ambiguity which makes it rome- 
times difficult to follow Captain Wood's meaning through the 
continually varying signification of gle word * felling,” 

“J do not think tho word ‘fall’ is 60 good a word as ‘fellin 
for the produce of a felling. We can speak of a ‘fall’ of acorns or 
of sil seed, the seeds fall but the trees havo to be felled. I am not 
certain if the words “fall” and ‘ fell” (to cut down) are from the 
game root. I should leave the word fall” for trees that fall without 
boing felled, thus we might speak of a ‘fall’ of timber in European 
forests where tho ground is unnaturally overcrowded, and where after 
‘a good storm it looks as if the giants of the air bad been playing the 
noble game of skittles or spillikins, You speak of snch a fall by the 
namo of windfall; though the front trees may have fallen from the 
direct action of the wind, the remainder may have been Jai prostrate 
by tho fall of the front trees. Ono can practically illustrate this 
dreaded event with a pack of cards anda puff of breath. Wo have to 
write not only for tha information of Forest officers, but for those wha 
perhaps havo never seen an India. forest, co that the sitapler English 
wo uso and the fewer foreign terms wo omploy the better ; besides, 
wo shall have to write for the information of natives of India.” 


Regarding the word ful’ T really cannot conesive what there 
is to argue about. It is a thoroughly English word, known to 
every child in Britain and America and to every first-form 
schoolboy in India. Tt is already in uee in the sense adopted 
by me among English forestars, for proof of which read Ablett 
and the English Journal of Forestry. English foresters also 
employ it as the equivalent of my word ‘ coupo,’ 

“T think (shade-bearing’ and ‘shade-nvoiding” hardly givo scope 
enough, I would propose— 

1,—Light-loving —As siseu of every age. 

2\—Bhade-bearing—As many young treos at first, * light-loving” 

afterwards, 

8.—Bhade-loving.—As deodar when young, fern and mosses. 

Tn page 112 (October's Indian Forester,” Part TV.), when treating 
of the ‘Density of leatennopy” (which T shonld. propos elling the 
"intensity of leaf-cover,’ you mention, ‘the young plant of any 
species in mare shade-bearing than ita older follows, an this difference 
fa most marked in the caso of troes that aro very partiel to light, like 
the tenk, &c.’ I do not think the word ‘ shade-avoiding ’ sufficiently 
strong for plants that are very partial to light. 

“You use a similar expression with rogard to bamboos in page 119, 
Tings 8 and 4. Again you say (page 122, lines 32 end 99) that the 
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majority of oar Kndian epecioe ‘cannot meke any. uaefel gromth 
excopt under exposure to direct sunlight;’ and in linos 89 and 40 
you inention certain European species delighting in almost perpetuak 
aunshine:” after this I think we want the word ‘light-loving.’ 

“T find that Major Van Someren noted the same lines that I did, 
viz., lines 28-30, page 118, where you write ‘ shade bearing trees will 
at ones spread out a branch here and a branch there into any interstices 
they find.’ Yon evidently mean ‘shade-bearing’ trees cannot bear 
shade when they can get light. I think you start with a falso pro- 
miss when you stato that shade is the opposite of light. Darkness is, 
I believe, generally considered the opposite of light, shade being gene 
Tally held to be what you describe it (in page 2R7, line 88), viz, 
Gifused light, Shade vequires the presence of light (without light 
there ean be no shadow), darknese means the absence of light.” 

Before doing anything else, 1 must admit my inconsistency 
in my reply to Major Van Sumeren (‘Indian Forester” of Decem= 


bor last). _ Lought to have maintained throughout, os I have done” 


at the end of that reply, that ‘shade’ is difwsed as opposed to 
direct sunlight, which last. we may often safely term simply 
“Tight? without risk of ambiguity. But that verbal inconsistency 
does not vitiate my argument, which is that no tree or shrub 
Zovea the absence of direct sunlight; it can dear it, and those 
woody specica that grow in deep shade, grow there, not because 
they avoid the Jigé of the sun, but because they are too delicate 
to stand its deat. Ir other words, what Captain Wood and 
those who agree with him call s#ade-doviag plants, I would 
term shelfer-loving planta, 

‘The preceding remarks, and those made in pages 286-87 of 
Vol, VIII. and page 61 of Vol. TX. of the “Indian Forester” are, 
I think, a complete anawer to any objections that can be brought 
against my division of trees and shrubs into two broad classes, 
the one in a goneral manner shade-bearing, the other shade. 
avoiding. 


foor have defined dormant buds, why not define adventitious 
a2” 


bu 

‘Thank you for reminder, This omission will be supplied. 

Your remarks on Mr, Hearle's. In Oudh and the North-West- 
ern Provinces, the native name for Shorea robusta is sdkhi; adl in 
the name generally applied by Europeans, ‘Tho natives apply tho 
word to the heartwood of various trees, thus they speak of the a4l of 
ebony, amaltas (Cassia fistula) and jigna (Odina Wodier).” 

T have at last found a doughty champion in at least one matter, 
‘Will Mr. Honrle kindly rend these remarks of Captain Wood's? 


Mazon Van Soxmnen (A rajoinden). 


“Use your own discretion in printing the following, for you may 
well have liltle room to spare for more fighting over worde, | Bre 
should you print it, then T would urge that your definition of ever- 
green is too limited, Surely it is queation of eolour not of time, and 
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that time arbitrarily limiting the word ‘ever’ to 12 short months. 
‘Why eannot a treo that standa out plainly and palpably green to the 
eye, and in fall leaf, all the yenr round, he just as much evergreen 
as a tree that is not greener in colour or fuller in leaf, bat which 
keeps the majority of its individual leaves on throughout 12 months? 
You say on paga 288 af Decamber’s ¢ Indian Forester’ that as far a8 
you have been ablo to judge, the loaves of certain Engenias do not 
persiat for a whole twelve-month, ‘hence, they are not evergreen 
trees.” Exense my asking if this is uot a rather big sequitur, and, 
if it should provo trao, is it not somewhat early to accept it on one 
man’s observation just now ?” 

.,. Major Van Someren is not quite just to me. No one can be 
fore open to conviction than myself, and it is with the very 
object of having my mistakes pointed out that I solicit criticism. 

“With regard to your full answer to my criticisms, seo ¢ Indian 
Forester’ for December last, I wish to make no further reply than 
to point out that if your contention for ‘ exploit” and ‘exploitation’ 
is good, then you should ask Government, on grounds given by you 
‘at page 284, to style you officially ‘ Superintendent of Exploiting 
Plans,’ for your plans will deal with much more then ‘ felling a forest 
in accordance with the principles of sylviculture,’” 

My meaning has evidently been misunderstood, It is just 
because a working plan provides for more than tho mere exploita~ 
tion of a forest or its ‘felling in accordance with the principles of 
sylviculture,’ that tho designation of my present office is correct. 

« Then you say on page 286 of the sama Number, that ‘shade is 
the opposite of light,” and that ‘to love shade is tho same thing as 
to avoid light.’ So, according to your own showing, ‘to love diffused 
Tight is to avoid light!” Even now-a-days, wo find ‘quandoque 
dormitat Homerua,’ though Homer sings here among the Indian 


~’ Biwaliks instead of ‘on the Chian Strand’! However, on no battle- 


field is one moro likely to leave openings for attack than on ono of 
words, You say many support you. I yield to numbers, but am 
neither convinced nor beaten.” 

I quite agree with the Major. Adiguando si dormitat et Bonus 
Homerue, minora eanentibus nonne Licet vel dormire? 


E. E. Ferwanpez. 


NOTES ON BOX, ALPINE BIRCH, AND QUARCUS 
SEMECARPIFOLIA FORESTS OF THE WESTERN 
HIMALAYAS. | 


As Mr. Fernandez, in the December Supplement of the “Indian 
Forester,” asks for information concerning the Himalayan Box 
forests, the following may be of interest to him and others. 

Jn Jaunsar the box forests are situated at the head of the - 
Atmlawa and Amtiar streams, which rise close together, about 2 
miles below Deoban, and at an elevation of 6,000 feet or there- 
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‘On the Jumna theso forests, I believa, formerly formed a con- 
Pareali, ‘the last 
village before the snows are reached, but only small isolated 
patches now remain, the rest having been cleared for cultivation. 

‘The elevation varies from 4,000 to 8,000 feet, but most of the * 
box is found in a narrow belt near the lower edge of the foreat 
between 6,000 and 7,000 feet. z 

‘The rock iseither gneiss or mica-schist, and the thick layer of 
vegetable mould proves the rarity of fires, = 

Although its gregarious tendency ia very apparent, it is con- 
stantly found associated with Oake (Quercus dilatata), Maplea 
(deer ‘pictum, A. villosum and others), Elms (Ulmus Wailickiana), 

jorse chestnuts, Hornbeams (Carpiaus viminea), yan 
Hazela (Corylua colurna), and towards its upper limit with the 
‘Spruce and the Silver Fir. The shrubs forming the undergrowth. 
are the Ringal (Tkamnocalamus spathiftorus), Baonymus species, 
Brambles (Rubus flavus, R. rosafolius and R. biflorus), Roses 
(Rosa maerophylla’ and 2. moschata), Philadelphus coronarius, 
Cornus sanguinea and C. oblonga, Lonicera gpecies and Leycesteria 
formosa, Thera is little or no grasa, and Aconites, Pronies and 
‘Baleams occur with other herbaceous plants. 

Box is partial to a northerly aspect and shady ravines, but is 
also found on the side of hills, It grows under dense shade and 
quite in the open, but in the latter cnse often in the midst of 
fields, on rocky grounds, and on soil too poor for cultivation, 
when it ia dwarfed and knotty, 

Caltivation is the great danger for these forests, which almost 
all border on fields, and are thus sure to suffer by its extension. 
Grazing need not be feared, as neither sheep nor goats eat the 
leaver, and fire seldom enters the forest. Asa rule there are a 
sufficient number of seedlings on the ground, 

‘The villagera use the leaves for manure, the wood for eomb- 
making, and for fuel when no other trees are close at hand, but 
the damage done is not great, except when the trees are killed for 
the sake of temporary caltivation. 

The growth of box on the Jumna is, I think, slower than in 
Tounsar, and probably from 80 to 85 rings per inch of radius, 
whereas in the latter locality there are perhaps only from 2U to 
26 rings to the inch. On the Jumna, I believe the trees begin 
to deteriorate before they attain a girth of 2 fest, whereas in 
Jaunsar they may be sound up to 24 or 3 fect in girth. 

2D 
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Four pieces of box were weighed with the following result :— 


‘Weight perc, ft, 
1, A piece from Persia, ts 617 
2.4, from the Jumna, 2 669 
3. as 85-1 


4.) from Jannsar, 3 55:8 

4,824 box trees were counted over 1 foot 6 inches in girth, and 
8,553 between 6 inches and 1 foot 5 inches. 

‘The largest tree had a girth of 5 fect 6 inches, but the trunk 
was very knotty, and the wood probably useless. 

Thave visited two Alpine Birch forests during 1882, one on 
Tadola Hill, above the village of Kopra, on the Upper Jumna, and 
the second above Jamnotri. 

I am sorry to any I had no means of determining the height 
of Tadota Hill, In the Bireh forest at the time of my visit, Tth 
Tune, the trees were only just beginning to pat forth their leaves 
and young catkins, Betzla Bévjpatira was the only tree close 
to the summit, with an undergrowth of Résdodendron campanite 
Zatum then in flower, Collhe patnsiris, Corydalis meifolin, Potens 
tilla microphylla, Saxifraga Strackeyi were amongst the herbs, 
Lower down the birch occurred mixed with Quercus semecarpi- 

Solin, Spiraea sorbifolia and Pyrus foliotosa, "Tho forest. above 
Jamnotri was a similar one, and, judging from appearances, fires 
never occur, 

To the allies of the Quercie semeearpifolia given in the notes, 
T would add the Spruce, the Silver Fir, the Holly (Ilex dipyre- 
1a), Piptanthus nepalensis, and Dhamnocalamus spathifiorus. 
Anemones form an important part of the herbaccous ground 
covering. 


N. Hearta. 


CATTLE GRAZING IN DEODAR FORESTS. 


In tho discussion which is being carried on in the “ Forester” 
on this subject, referonce has been made fo tho Jaunsar Bawar 
forests under my charge. 

My experience amongst deodar forests is of the briefest, but 
my observations, so fur as they go, have led me to the conclusion, 
that the system now in force, one of tho objects of which is to 
obtain a natural reproduction of deodar, requires modification. 

I fully agree wih Mr, Moir that the state of the Koti forest 
is far from satisfactory. In 1881 deodar seeded abundantly all 
ovor Jaunsar, but at Koti, Bodyar and other closed forests ‘very 
few seedlings of that year can now be found, 

In Bodyar, especially, a largo number of seedlings were ob- 
served in May Inst, by the sides of paths and in other places free 
from grass, but amongst tho grasy itself, which is very Inxariant, 
scaccaly ono could be discovered after tho most diligent search 

Asan oxperiment, I hopo to be able to open Koti forest to graz~ 
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ing for the bullocks and buffaloes of three neighboring villages 
during the months of July, August and September next, This 
limited grazing will, I trust, by keeping down the grass and un- 
dershrubs, ‘both lessen the danger from fire while at the same 
timo it will prepare the ground for the deodar seed whon they 
arrive, but after theso have germinated and the young plants 
have established themselves in sufficient number, ‘cattle should 


be carefully excluded. 
N, Hear. 


XOTES ON CULTIVATION oF RAINY SEASON vraRTanLyS. 201 


NOTES ON CULTIVATION OF RAINY SEASON 
VEGETABLES. 


Iv this, as in a former paper on the cultivation of hot season 
vegetables, I have only described the varieties generally pre- 
ferred by Europeans, Most of tho vegetables peculiar to the 
rainy season are rank growers, and require more room than the 
average sized garden can spare. Those not included are not of 
much value, and, unless variety is an object, they may be safely 
left to the care of the native grower. If ever required, be will 
supply them as cheap as one can grow thom, 

Kira, (Cucumber,) Cucumis sativus.—The rainy season varie 
ties of this vegetable are very distinct from the variety with emall 
egg-shaped fruit cultivated during the hot season. ‘Two varie- 
ties are common in India, although as far as flavour is concerned, 
there is little to choose between them. When in a young state 
the colour of one is a dark green, and of the other creamy-white, 
‘When full grown both are about a foot long, and the colour 
changes toa rusty brown. ‘These two, although not equal to 
the commonest varieties met with in England, are not to be 
deepieed. They thrive with litle eare, and are’ always sure of 

ielding a crop, T annually try como of the English varietics, 
but have never been able to ripen a single fruit, They some. 
times form, but invariably rot before attaining maturity. 

In order to have them in use all through the season, three 
sowings should be made, the first in April, the second in May, 
and the third in June. Rich soil should be selected, and the 
reeds sown in lines 5 fect apart. When the young plants are 
about 4 inches high, eupports should be given for them to 
climb on. The first sowings should be regularly watered, until 
the raine bogio. Afterwards none need be given unless a break 
of more than ten days’ duration should occur. 

Kali Turai, Cafe acutangula,) Ghia Tarai, (Iuffa cegypticn)— 
‘These two vegetables require the same mode of eultivation, and 
may therefore be desoribed together. When full grown, the 
fruit of the first named is about a foot long, and of an angular 
shape, When cut for use, it should never exceed 4 inches 
in length. If cut when longer, it is quite useless for the table, 
‘The fruit of the second is about 6 inches long, dark green, and 
slightly spotted with creamy-white. It must also be cut when 
quite young. 

Two sowinge of both will keep up a supply from July until 
October, The first sowing should be made in April, and tho 
second in the end of May, or beginning of June, The seeds 
should be sown in lines at the same distance apart ag cucumbers, 
‘The general treatment required is the same aa described for the 
latter, and need not be again detailed, 

Chachinda, (Snake Gourd,) Trichosanthus anguina,—The fruit 
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of this vegetable is from’ one to 8 feet long, ‘and of a very 
‘dsome appearance. When young they are beautifully etriped 
with white and green, and when ripe change to a brilliant 
orange. ‘The young fruit is nsod as a substitute for French 
beans. When ont up into thin strips and boiled, they form 
a fair imitation of that vegetable, Like the Kali and Ghia 'Tu- 
rai, the fruit must be nsed when very young. If cut when more 
than 4 inches long they often have a very bitter taste. 

‘Two sowings should be made, the first in April, and the se- 
cond in May, The distance apart and general treatment is alao 
the same as described for cucumbers, and need not be again de- 
tailed. 

Karaiti, (Momordica Charantia.)—This, althongh botanical- 
ly the samo species, is a different variety from the ono grown 
during the hotseason. The natives of this district call the hot 
season variety Karaila, and the rainy season one Karaili. The 
former variety does not require any supports to climb on, but the 
latter does. ‘The fruit of both is much alike, however the rainy 
ecason variety ig, on the whole, smaller. 

‘One sowing is enough to make of this vegetable. Tf this is 
done in the beginning of June, it will keep up a supply all 
throngh the rains. It also requires the same treatment as the 
cucumber, 

AL Kudu, (Tinoki,) Lagenaria vulgaris.—The feuit of this vere- 
table, if cub when quite young, is nearly equal to the vegetable 
marrow in favour. Its size and shape varies very much, Some 
varieties are nearly a yard long, and others are compressed into 
short club-shaped gourds, not above a foot long. Tho flavour of 
all are nearly alike, and itis of little importance which variety 
one may possess, 

Tt can be sown as early as February, and as late’ as July, 
However for rainy season use, two sowings should be made, the 
first in April and the second in June, ‘The first sowing will be 
ready for use in the beginning of the raing. ‘Tho second will 
come in about the middle, and keep up the supply until the cold 
season. It can be sown in nurseries and transplanted, or sown 
at once where intended to he grown. The latter mode is pre- 
ferable, but if an empty plot is not available when the sowing 
season arrives, it is better to adopt the first named, than let the 
owing season slip past. Ib succeeds best in heavily manured 
sandy eoil, but will thrive ordinarily well in any. When gown 
or transplanted, the seeds or plants should be inserted in patches 
6 feet apart. No supports are required, as it prefers to trail 
along the ground. It should be weeded when necessary, until 
the patches interlace and cover the ground, Afterwards it will 
not require to be touched, as ‘the dense network of branches will 
keep down the weeds. 

Kudu, (Pumpkin,) Cucurbita ‘mazima,—There are several va- 
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rieties common in gardens. The commonest one is a large 
globular gourd, and of a brown colour when ripe. If cut when 
about a pound in weight, their flavour resembles that of the 
vegetable marrow. It is also very good if used when full grown. 

‘The eceds should be sown from April to June. It is a gross 
feeder, and yequires very rich ground, The distaneo apart and 
general treatment is the same as described for Al Kudu, and it is 
needless to detail it-over again, 

Bhuta, Makai, (Indian Corn,) Zea Mays.—Tho cultivation of 
this plant requires little care, ‘There aro numerous varieties in 
cultivation. It isa popular plant in America, and of late yeara 
that country has raised a large number of improved kinds, 
Although much superior to the varieties cultivated in this 
country, they cannot be depended on to produes @ crop on the 
plaine, For ordinary garden cultivation, and where a supply of 
corn heads is tho first consideration, it is better to grow the 
indigenous varieties, and leave the American kinds to the care of 
the expefimentalist. 

In order to have a eupply of the green unripe heada of corn 
all through the season, it should be sown at intervals of a forte 
night. Tha first sowing should be made about the middle of 
‘May, and the successional sowings continued up to the middle 
of duly. ‘The seeds should be sown in lines, 15 inches apart, 
and 12 inches between each seed. When the plants are a foot 
high, they should be earthed up like potatoes, If the soil is rich 
and heavy, they will succeed very well without this being done, 
but if poor and light, the operation is. very beneficial, 16 
brings a greater enpply of food within easy reach of the roots, 
and also lessena their chanco of being blown over during 
storms. 

Bhindi, (Hibiscus esculentus).—This is a very wholesome, al- 
though not a palatable vegetable to every one. Tho fruits 
when cooked, are very slimy, and for this reason many do not 
care for it, Those who do not consider this an objection find 
it palatable, and as it is easily managed, o few plants are not 
out of place in a garden, 

Tt should be sown from April to June, One sowing is suffi- 
cient for keeping up a supply all through the rains. It should 
be sown in nurseries, and when 3 inches high, transplanted in 
lines 2 feot apart, and 18 inches between each plant. Tt will also 
succeed fairly well if sown at once in the plot where intended to 
bo grown, but succeeds better if traneplanted. Tt chelate 
regularly weeded all through its period of growth. The oftener 
done the better, as frequent weedings keep the surfaco soil loose 
and open. 

Lobia, (Vigna Catiang }—This is on annual plant with narrow 
pode from 6 to 12 inches long. It is one of the most useful of 
the bean tribe for miny season cultivation, There are many 
varieties of Saim (Dolichue) cultivated during the rains, but aa 
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hardly any of thom are ready for use until the cold season, T have 
excluded them from this paper. 

This epecies should be sown just before the raine, and will be 
ready for uso about tho middle, and continue until the beginning, 
of the cold season. The pods should be gathered when about 
6 inches long. If gathered when longer they are tongh und 
stringy. It should be sown in lines 4 feet apart, and treated in 
the same way ae cucumbers. 

W.G. 


DEODAR AND THE HIMALAYAN SILVER FIR IN 
ENGLAND. 


Moir Himalayan foresters will read with interest the following 
extract from a letter, communicated to us by Mr. A. Smythies, 
fom ‘Messts, James Backhouse & Son, the great nurserymen of 

fork im 7 

“Ta reply to your enquiry, we believe that, in point of fact, there 
never was exch a thing as what is usually called ‘ acclimatisation’ 
anywhere, What has Beon done has been mercly finding out what the 
constitution of each species, or variety, will bear in the way of climate, 

“ Abies Webbiana will not endure the casual (and especially, Jate) 
frosts of low sitaations ; but at an elevation of 500 or 600 fect, on 
well-drained hillsides, it grows very frecly, and forma a magnificent 
tree. Severo mid-winter frosts rarely injuro it, perhaps we may oven 
‘venture to say ‘never.’ 

“Tho Deodar, #0 far as we havo scen, always suffors severely (and 
often fatally) with afrost of great intensity, say thermometer at or below 
xero, In low ind, it is therefore almost useless, At 500 feet it 
has a very good chance in many situations. 1,000 feet is too high. 

“ Personally we should plant freely, and measurably 
those conifers in the situations which we have just spe 
think you will find, as a rule, thet where naturu! hardi 
snlt of high latitude, thera is nothing to fear, but that when supposod 
hardiness reeulta from Aigh altitude of native locality, tho risk in all 
‘our low-lying ground is very considerable.” 

Our readers will of course understand that the last sentence 
refers only to the British Isles. 


THE fi 


INDIAN FORESTER. 


Vol. IX. ] May, 1883. { No. 6. 


ON THE DISTRIBUTION OF FORESTS IN INDIA. 
By DIETRICH BRANDIS, Ph. D. 


Basres the dry, deciduous teak-produeing tracts there aro in 
the moister parts of the lowor hills of Burma extensive and most 
Tnxuriant evergreon forests, composed of a lirgo variety of trees, 


not readily spring ap 

The beech, sprace, and silver fr, on the other 
hand, oan stand a greatdeal of shado ; their seedlings will maintain 
themselves a long time in the deep shale of the forest, growing 
very slowly, muking very little progress ; but when a clearing is 
tnatle accidentally oF intentionally, they will shoot up with great 
vigour... Where woodlands are ‘managed on a largo scale, the 
peculiarities of each kind of troe are carefully studied, and the 
treatment. of the different classes of forest adapted to them. In 
Tndia, teak demands a great deal of tight, On the other hand, 
most of the trees which compose the tropical evergreen forest 
will stand a great amount of shade 5 and thus it happens thet the 
underwood of theso danso forests doos not only consist of shrubs 
and climbers, but to a great extent of scullings of the vory trees 
which form ihe dense shady roof overhead, When one of these 
old giants falis, the mass of seecllings takes a start, and as they 
all sfriyo upward to the light they draw each other up ton great 
height, the weaker plants perishing in the fierce struggle for 
existonco, The trovs in these forests cannot, however, etther in 
height or growth, be compared to the Wollingtonia of California 
or to the Buealyptus of Aust ‘The tallest tree which T hava 
seen and measured in India was 250 tect high and 38 feet in girth, 
‘This was a species of upas treo (Anfiavis), in the Thoungyeen 
forests of British Burma. Such dimensions, however, aro never 
found in the deciduous forests. The tallest teak tree measured 
by mo was 102 feet to the first braneli, with perhaps, an addi- 
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tional 50 feet of crown above. Teak trees with clear stems, 60 
to 80 feet to the first branch, are not rare in the moist regions of 
India, Ihave found them in Burma, in the Dang forests, north 
of Bombay, and in those glorious but hot forests of North Canara, 
which are probably the most extensive and richest teak forests 
remaining in British India, Teak of euch size and length is only 
found in very favourable localities where the young trees had 
grown up close together on rich dry soil, in dells or sheltered 
alloys, generally in company with tall bamboos, and where they 
were thus compelled to draw each other up to that height. » 

‘nuriant vegetation, under the influenco of an abundant 
supply of moisture, has its drawbacks, howover, as well as‘its 
advantages. Thick massos of tall grass and weeds spring up in 
the teak plantations of Burma, smother the young trees, a1 
greatly incroase the risk of fire, Worst of all aro the climbing 
Plante with which the teak, edl, and other forests in all moist 
fracts abound. Hugo creepers, like gigantic ropes, often as 
thick: a5 a man’s thigh, and thieker, stretch from the grotind to 
the top of the trees: they givo off numberless branches, and 
their foliago completely covers and smothers the crown of the tree 
of which they havo iaken possession. When a young tree is 
attacked by ono of these gigantic climbers, the stom remains 
short, gots crookel and deformed, and makes no progress in 
growth. In Burma several kinds of epiphytic Ficus attack toale 
and other troes ; tho seed germinates in a fork or in a hollow of 
of the trunk, sends down its roots, which eventually enclose the 
stem as with a network. At last the tree dies, and the Ficus 
sured its massive but useless limbs in all directions. In the 

forests of Oudh the climbers were particularly heavy and 
numerous when these tracts camo into our hands. Owing to 
several favonrablo circumstances, it was possible in that province 
at once to sot apart and demarcate a large area of forest land as 
Btate forests, and tho work of cutting the climbers was at once 
taken in hand and completed ut a cuusiderublo outlay ; so thab 
now these forests are almost anttely cleared of large climbers, 
and tho young sil has a chance of growing up straight, and 
forming valuable timber. 

‘Much smaller in area than the north-eastern moist region {s 
that which extends along the western coast of the Peninsula. 
Tt begins north of Bombay, and, guided rather by the charac~ 
ter of the vegetation than by meteorological observations, which 
in those wild tracts wo do not possess, I have included in it the 
northern Dangs, a dense and most feverish forest district at the 
foot of the Khandeish ghats. The eastern limit of this wostern 
moist zone runs nearly parallel with tho crest of the ghits, but 
at a short distance from the ghat line, The moist zone thus in- - 
ludes the edge of the ghits, their western slope, and the hilly 
country between the ghits and the consteline, Its width varies 
from 50 to 100 miles. Surat, with 47 inchos of rain, is ontside 5 
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Bombay, which is included, has a fall of 72 inches only, but 
Tanna, afew miles inland, has 102, Further down the coast, 
the rainfall is heavier, Ratnagiri has 115 inches, Vingorla 118, 
and Cannanore 123. But the heaviest fall in this zone is on the 
crest of the ghits, Here, as on the outer ranges of the Hima- 
Inya, and the Khasia Hills, the moist currents of air coming from 
the west, which strike against the steep face of tho ghfits, aro 
forced upwards, into a cooler and more rarefied air, and’ tho 
‘eonsequence is an extremely heavy downpour during the mon- 
soon. ‘Thus the Sanatarium of Mchableshwar, south of Bombay, 
4,300 feot above the sea, has a full of 250 inches ; but Panche 
nny, at a distance of only 10 miles inland from the crest of 
the chats hos 50 inches; and Poona, 30 miles trem the ghat 
ine, has a fall of only 27 inches. ‘This rapid decrease of moise 
ture inland explains that tho western limit of the southern dry 
belt runs within a short distance from the crest of the ghiila. 
At the southern extremity of the Peninsula the rain near the 
coast diminishes, so that Cape Comorin, with 28 inches, and 
Palameotta, with 22, fall into the southern dry zone, 

Forest vegetation in tho western moist region is in places 
fully as luxuriant as in Burma and Eastern Bengal. There are 
tho same great classes of dry deciduous forest, with the jungle- 
fires asa regular, mnually recurring institution, and the moist 
evergreen forests, including what aro commonly called the 
Sholas of the Nilgiris, into which the jungle-firos do not enter, 
‘The rich variety of trees in both descriptions of forest has been, 
carefully studied by Major Beddome, the present™ head of the 
Forest Department in the Madras Presidency, and author of the 
first forost Hora published in India, containing a full account of 
tho trees and shrubs of Southern India. In the forcing climate 
of Malabar, in the heart of this moist region, is the oldest and as 
yot mest extensive teal, planintion in “India, Commenced in 

844 by Mr. Conolly, then Collector of that district, its present 
extent is upwards of 2,500 acres, A hundred acres on an average 
‘were planted annually, so that thero is a regular succession of 
thriving plantations, the oldest being now twentyseight years old, 
with tall stems 70 to 80 feet high, a splendid instance of the 
rapid growth of the teak tree in its youth, under good care and 
ina favourable climate. The northern half of the western moist 
zone isin the Presidency of Bombay. In this part of Indiaa 
regular administration of the public forest-lands was attempted 
asvearly as 1846, and the resolt of the early attention paid to 
this matter may be seen in a large and steady forest revenue 
between £82,000 and £123,000 annually during the last six 
years, one-half of which has been a not. addition to the general 
Taventias of the Empire. At the same time, the forests in sove- 
ral districts of the Presidency havo considerably increased in 
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value ; they now contain a larger stock of growing timber than 
at the time that conservancy was commenced, and plantations 
have not been neglected. 
While thus a good doal has heen done to increase the growth 

of usefal indigenous trees, tho introduction of foreign trees has 
not been neglected in India, ‘The splendid tableland of tho 
Nilgivis, which is raised 7,000 fect above the hot plaing 4s in|, 
places getting rapidly covered with forests of exotic trees. From | 
Australia several kinds of Buralypius anil Acacia. wore introduced 
about twenty-five yoars ago, cant they have made such progress 
that the station of Ootacamund is now almost surroan ed by 3 
forest of these trees. ‘Their rate of growth is wonderfully fast, 
much faster than that of the indigenons trees. At tho sqme tim’, 
young forests of the quinine-yielding Cinckones are coming up in 
many places. Tho managnmont, of these Cinchona woods will 

rohably bo similar to the irextment of oaks coppice in England 5 
fer thongh oak bark thas not onestwenticth the valua of Jesuit’s 
bark, it is the bark in both eases for which these woods aro main- 
ly cultivated. There will, however, be that differonce that while 
oak coppice in Hurope, after having been cut over, requires from 
fourteen to twenty years to yield another crop of hark, Cinchonas 
appear to grow #0 rapidly that they may probably bo ent over 
every cighthor tonth year. Weyer is the great scourge and caln~ 
mity. of India, for natives as well as for Europeans. Cinchona 
bark, and more so pure quinine, are the only effvctive remedies, 
anil, if they were loss expensive, millions in India would be bene 
fited by them, ‘The natural forosts of the more valuable kinds in 
South’ Amoriea are approaching exhaustion. Experience has 
sufficiently proved that somo of tho most valuable species succeed 
well on the Nilgiris, in Ceylon, and on the lower hills of British 
Sikkim, and that they yield an abundance of quinine, But the 
localities where the best kinds can be grown in India are limited, 
and it would bo well if’ as much of the available area as possible 
were planted with Cinchonas, It has hoon said that India owes 
maro to the Portuguesa thin to any other nation in the matter 
of plants and trees introduced from abroad, and certainly the 
papaya, gnava, custard-apple, enctus, pineapple and ageve, all 
naturalised more or less direetly thraugh their agoney, bear testi- 
mony, in almost all parts of (ndia,to the skill and netivity of tho 
early Portuguoso sottlers. On the other hand, it is due entirely - 
to British enterprise and energy that the Coifee tree, which was 
introduced about a hundred years age by a Mussulman saint from 
‘Arabia into South India, and first cultivated on the Bababooden 
Hills, in Mysore, 3s now grown in numerous extensive well- 
managod plantations ; that Tea, the oxistence of which in India 
was hardly known forty years ago, has become an important, an~ 
nually-inoreasing artiele of export ; and, lastly, that the Cin- 
chona tree was successiully introduced from South Amorica, and 
promises to be one'of the greatest blessings to the people of India. 
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So much will be clear from theso remarks, that in the climate 
of India the Inxurianco of arborescent vegetation is a sure indox 
of moisture. A glance at the map might tempt us to go farthor, 
and to say that tho limits of distribution of the different species 
in India seem to depend in a grenter degreo on moisture than on 
other elimatie conditions. ‘The northern lini of tik, it is trne, 
eaihe’ to be more influenced by the temperature of the cold 
géngon than by moisture, Natural tewk forests are not found 
swhere ‘the mean temperature of the three cool montlis is consi« 


frosts, which aro not/uneommon in somo of the valleys of the 
Satpura range. But no teak 


“erably Jess than 60°, ee the trea will stand occasional night 


found on the Aravulli Hills about 


“/ Ajinorg, though that pluce has a mean temperature of 65° during 
"+ the cold season. In this direction it apparently is the want of 


sufficient. moisture which has ed the further extension of 
the species by natural means. By cultivation, this, a8 most other 
troes, has heen extended tir beyond its natural limits’; ntmerous 
fairly-growing teak trees are found in gardens in Bengal, the 
northwest, and even in the Punjab steak planiation has been 
commenced at Sikkim ;and it has been proposed to cultivate this 
valuable tree on a large scale in Assam. Within ecrtain limits the 
tenk treo doos adapt itself to different conditions of soil and cli- 
mate ; but limits there are, and, as far as ont present knowledge 
goes, it thrives best with a rainfall above 30 inches, a mean tem- 
perature during the three cool inonths of between 60° and 80°, 
and during the rest of the year between 70° and 90°. Teak is 
spread ayor a great part of the dry helt of Southern India, but 
only as poor coppico, yielding scanty crop of polos and raft- 
ers, and nover attaining any large size. 

‘Tho sil treo is found in two large belts, one extending alon, 
the foot of tho Himalaya range from Assam to the Sutlel 
river, with a {ow outlying patches beyond, and the other occu: 
pying_ tho eastern part of Central India. ’ The sil depends, to 
a'much greater extent than the teak, on certain poculiaritics 
of soil ;-it is mainly found on sandstone, conglomerate, and 

ravel, but doos not thrive on the heavy clay-soil which overlies 
tho extensive trap-rocks of the Decean and part of Central India, 
and this peculiarity may havea considerable influence in limitin, 
tho urea of its distribution, 1¢ stands moro cold than teak, but 
it does not seem to thrive with less than 40 inches of rain, 

A far more limited range of distribution has the Cuontchoue 
troe (Fieus elastiea), a tree which is frequently grown in cons 
yatories and drawing-roome in this country and on the Conti- 
nent ; 0 much go, that in Germany it goes by the namo of the 
Borlin weed. Its milky juice yields a deseription af India rub- 
ber, not equal to the excellent Para rubber, the product of an 
altogether different kind of irco in Brazil, but which may be 
capable of improvement. by a more careful method of collection, 
In India this Cnoutchone treo has only been found in the moist 
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forest skirting the Mastern Himalaya from Sikkim to Assam, and 
at the foot of the Khasia and Cachar Hills. A humid atmos- 
phere, and equable temperature throughout the year, soem to ba 
the principal conditions of its freo growth. The mean tempera 
ture in the stations nearest to the Caoutchouc forests is between 
60° and 65° in the cold seasons, and 80° and 85° in the three 
hottest months. 

The conditions of existence under which the deodar grows at 
the north-western end of the Himalayan range are altogether 
different, To begin with, it demands a certain cleyation ; asa 
rale it does not thrive in the north- Himalaya under 4,000 
feet, hut it ascends to 10,000 and at times to 12,000 feet. As to 
mean temperature, a range between 85° and 50° in tho cold season, 
and 65° to 75° during the three samimer months, seems to suit 
it best, As regards humidity, the Indian cedar does not go be~ 
yond certain limits af drought and moisture. In the Sutlej 
and other Himalayan valloys it disappears where the arid region 
commences, although the conditions of soil, temperaturo, and 
elevation are not unfavourable, Again, it is wanting in the, 
Eastern Himaluya, where tho rainfall exceeds 100 inches. The 
deodar is so closely allied to the Cedars of Lebanon, the Taurus, 
and the Atlas mountains, that botanists find it difficult to keep 
them distinct as species, A close comparison of the climatic 
conditions under which these western cedars grow, with the cli+ 
mate of the north-wost Himalaya, may lead to interesting results ' 
regarding the history of the spread of these henutifnl and uso, 
fal trees, It is not, however, climate, soil, and the action of 
man in historic times alone, which determine tho area over 
which plants or trees are actually found at the present timo 5 
other fir more remote causes have heen at work, the study of 
which forms the most interesting part of botanical geography. 
‘The forestor, howover, has to take things as they are, and to him 
the most. important point is to ascertain the conditions most fax 
yourable for n vigorous growth of those trees which pay best, 
and which yield the largest quantity of timber and other forest 
Produce within a coriabi time on a given urea, Ks 

‘The other trees indicated on the map, habril and sandal-wood, 
aro satisfied with a moderate supply of moisture, ‘The babil 
tree is spread over a great part of India, bat it is wanting‘or 
does not grow well in the moist zones. Withont irrigation it 
geoms to grow best under a rainfall between 15 and 60 inches 5 
and whero moisture is supplied from below, it thrives well in 
tho driest parts of India, ‘the sandal-wood is at home in India 
mainly in the southern dry zono ; it demands a hot dry climate. 
Tn gardens it is grown in many of the more humid districts, 
but the heart-wood is less fragrant and less valuable. The tree 
is not, however, limited to India ; it is also found in the Indian 
‘Archipelago, and there nre other species of the eame gemus yield \ 
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ing sandal-wood in the Fiji and other islands of the Pacific 
from whence it is largely exported to China, 

‘What has here been advanced makes it sufficiently olear that 
there exists an intimate connection hetwoen the climate of India 
and its forest vegetation. The practical aspect of the subject, 
however, has not yet been tonched upon. Well may the ques 
tion he asked, why we should trouble ourselves concerning the 
maintenance and improvement vf the forests in a country which 
has a civilisation many centuries older than our awn, which 
hag existed and has maintained an immense population 50 long, 
without fecling the want of any systematic caro of its forest 
lands? 1 must ask the reader at once to dismiss the idea that 
by preserving and improving the forests of India-we may 
hope materially to change and impraveits climate, It is a wide= 
ly apread notion, entertained by many writers who are competent 
to judgo, that forests increago the rainfall, and that the denu- 


dation of a country ina warm climate diminishes ite moisture. © |, 


Much of what is known regarding the history and the present 
state of the countries round the Mediterranean seems to support 
this theory, but it has not yet been established by conclusive 
evidence, In India, where, directly or indirectly, ‘the success 
or failure of the crops depends on rain at the right time and 
in suitable quantity, it is natural that the conservaney and im- 
provement of its forests should havo been regarded ‘as one of 
the means to be employed for a better regulation of the rainfall, 


* Many remarkable facts are recorded, which seem to show that in 


‘comparatively recent times, the dendation of certain tracts has 
boen accompanied by changes in husbandry, indicating a dimin« 
ished or less regular rainfall. ‘There is not yet, however, eutti- 
cient evidence to prove that a material deterioration of the cli- 
mate haa been the result of denudation in any part of India. 
Much less has it been established that by preserving and extend 
ing the forests we may hope considerably to increase the raine 
fell Not that a country covered with forests is not under 
certain circumstances likely to havo more frequent and heavier 
showers than a hot barren desert, but there isno prospect of our 
carrying outin [ndin any measures on a sufficiently large scale 
to clfect any appreciable improvement of the climate, In the 
moist zones, and in a large portion of the intermediate region, 
the dountry would not Lenefit if the total annual rainfall was 
increased. The land would undoubtedly produce more frequent 
and heavier crops if we could by any means more equally distri- 
bute the moisture over all seasons of the year. The seasons in 
India, howover, aro rogulated by the dry’ north-oasterly winds 
which prevail during one-hulf of the year, and the wet south- 
westerly currents which reign during the other half; and these, 

ain, are tho results of the rotation of our globe, the position of 
the sun, and the distribution of land and water on our hemis- 
phere, and of other cosmic phenomena which will not he affeot- 
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“ed by any forest cultivation in India. What might be extremely 
+ useful would be to increase the rainfull in the arid and dry 
regions, where the cultivation of the land to a great extent de- 
pends on irrigation, and whore a dry season causes famine of 
the most terrible character. If by any means we could increase 
the atmospheric moisture in the drier districts of’ the Deccan, in 
parts of Mysore, Rajputana, Sindh, and the Sonthera Punjab, 
these countries might maintain a dense population in prosperity. 
But of such improvements all prospect is denied tows. If it 
were possible to cover any largo proportion of these dry distri 
with forests, tho stratum of air overlying the top of thése forests 
would undoubtedly be cooler and moister, and during the sotth- 
yest monsoon this would certainly bring down a few additional 
showers, But it is not possible. Save along the banks of rivers, 
there is no moisture to Taiso and to maintain such forests, which 
T fear will remain a fond hope not to he realised in our time. 
By preserving and improving the woos along the const, of the 
western ghiits, it has been stated that the rainfall in the dry 
country beyond might be increased. Av far as our knowledge 
reaches at present, it seems probable that heavy forests along 
the edgo of the gliits, and in thei ity, have the cffect of 
inereasing the local fall of rain along this belt ; but if this is the 
case, the westerly winds will he drained of their moisture, even 
toa greutor extent than if there were fewer forests, and there 
might possibly be loss condensation and less rainfall in the dry 
country beyond. 
Novertholess, there is no doubt that every grove and every 
‘oup of treos in the dry and arid regions of India is a blessing, 
the value of sshich camiot be estimated too highly ; and thougl 
wwe may not be able to raise extensive forests in’these districts 
without irrigation, yet a great doal can be done by improving 
and extending the wooded tracts along the borders of the dry 
comniry. Snve in the most arid distrieis, mere protection from 
cattle, cutting, and fires is sufficient to produes, not, it is trun, 
dense forests but brushwood and grass, which certainly, in a 
small way, sorve to keep the grounil cooler and moister. There 
is no country in India where the Leneticial effets of mere pro- 
servation of brushwood tracts ina dry climate may be better 
studied than in some of the Native States of Rajptana, Such 
Chiefs as the Rajah of Kishengarh, the Thaktirs of Bednore and 
of Iamirgarh, ‘and their ancestors, have set a good example, 
which the forest officers of the British Government will do well 
to imitate. 
Whatever viows may be held regarding such slow, gradual, 
and limited effocts of forest growth upon the climate, there is no 
+ doubt that, ina hilly country, forests enable us in many cases 
bettor to hushand tho existing water supply for irrigation. 
‘Whether the drainage from the hills ix collected in tanks and 
artificial lakes, as is the case in Rajpntana aud Mysore, or 
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whether it is employed to feed canals, to carry water, fortility, 
and wealth into distant districis, the object is tha same—to utilise 
to the utmost the water supply available during the year, Exe 
potience in India and climvbee has proved that where hills are 

re, the rain rushes down in torrents, carrying away loose soil, 
sand, and stones, siltin, up rivers and canals, breaching or over= 
flowing dams and emban ments ; but that where the hills are 
covored with meadows, fields, or forest, the superficial draina 
is gradual, the dry weather discharge of rivers regular, the 
springs better supplied ; in short, all conditions united to insure 
the more regular and useful filling of tanks and canals; and in 
many cases the attainment of these olijects is in itself of suffici- 
ent importance to justify measures for the preservation and 
improvement of natural woodlands, and for guarding against the 
denudation of hilly tracts. ‘The preservation of forests may be 
mado necessary by other objects of a cognate nature ; for ine 
stance, in order to protect roads and bridges in hilly traets, to 
guard against landslips, to prevent the formation of ‘ravines, the 
silting-up of rivers, and other mischief which may follow the 
denudation of hilly tracts. 

Nor is it at all impossible, that in some cases tho preservation 
and extension of arboroscent vegetation may have a beneficial 
effect upon the sanitary condition of a district, Tho lute un- 
healthiness of Mauritins has generally been ascribed to the 
gradual denudation of the island ; and’ public feeling thero has 
beon so strong upon the subject that legislative measures have 
been proposed to facilitate the re-foresting of the waste lands, 
Too much importance must not, howover, be attached to the value 
of forests in India from a sanitary point of view. The district 
of Ratnagiri, which is situated south of Bombay, between the 
coast and the ghats, has heen densely inhabited for oonturica 5 
and in consequence mainly of tho practice prevailing in the 
Concan, of manuring the fields with ashes of veaves and branches, 
the whole district fins gradually been denuded of trees, save 
groups of pollards, which are annially lapped for manure, groves 
of sims, and fruit trees in gardens. Yt this district is provers. 
bielly healthy ; more so than the adjoining British districts, 
‘Tanna and Colaba in the north, and Canara in the south 3 nor 
there any proof that the raintall of the Ratnagiri district is less 
than it ought. to be with regard to its porition on the coast. 
Nevertheless, even here denudation has done serious mischief. 
Several of the short tidal streams of this part of the Concan, 
which wore navigable in former times, have gradually silted up, 
and are now ‘aeleat, except for very small craft. 

Beyond all doubt, however, forest conservancy in India has 
become necessary in order to meet the rowing demands for 
timber, wood and other forest produce, Under tho influence. of 
peace and security, which all parts of the country are enjoying 
under British rule, prosperity is increasing rapidly in. inost 

Qa 
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tovinces, The peasantry of entire districts, who have hitherto 

gen content to live in miserable buts, desire to build good 
substantial houses and to uso better furniture, Hence an in- 
creased demand for bamboos, wood, and timber. In certain 
forest tracts the watershed of the timber trade has entirel 
changed since the American war has stinvulated the export an: 
cultivation of cotton. From tho forests of North Canara, the 
former export of timbor was all seawards, and fortunately it was 
not of great importance, and has not exhausted the forests, The 
export inland was trifling, Since the American war, however, 
aconsiderable demand of timber and bamboos for the cotton 
producing tracts enst of Dharwar has sprung up, and a brisk 
trade is now carried on in that direction. Similar changes in 
the lines of export have taken place in the Kandeish Dangs, and 
elsewhere in many pluces, The rapid construction, within the 
last twenty years, of railways, canals, and public buildings of all 
descriptions, has’ created largo demands for timber and wood. 
Although a considerable proportion of the railway sleepers laid 
on the Indian lines were brought from Europe, the demand in India 
for this item alone has been so heavy, that within the last fifteen 
years extensive forest tracts have been denuded of nearly all 
their standing markotable timber, to furnish railway sleepers. 
Inevery respect, therefore, tho drain upon the resources of our 
Indian “forests is heavier now than it was formerly, and is 
likely to remain so; and unless tho small extent of remaining 
valuable forest is carefully managed, with a view to its regene- 
ration, there will cortainly be difficulties hereafter. For the 
law that an increased demand will always produce an increased 
supply does not hold good when tho supply requires one hundred 
years to become available, 

Tt is not, however, timber only tho permanent supply of 
which we must endeavour to secure for the benefit of coming 
generations. ‘Thera snoma no prospect of finding coal in suffi- 
cient quantity in North-Western India, Railways and steamers 
in the Panjab and Sindh burn wood, and will probably conti- 
nuctodoss, At tho same time, the demand for fuel in the towns 
and villages of Northern India will increase. Hence tho neces- 
sity of extensive plantations, and of careful managemont both 
of the scanty woods on dry ground, and of the more produc 
tive forests along the banks of tho rivers, ‘Thess are the future 
requirements of India in this respect, and they must always 
hold the first place in the consideration of public measures of 
this nature, For, after all, if it wero not for the benefit of the 
people of India, there would be no reasonable ground, for under~ 
taking the arduous task of preserving and improving its forests. 
On tho other hand, tho interests of trade may justly claim to be 
heard in this matter. Sandal-wood, cutch (the produce of 
‘Acacia eatechu), caoutchoud, lac, teak timber, and numorous 
other kinds of forest produce, are important articles of export 
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from India, and the maintenance of a sufficient supply to satisfy’ 
the requirements of trade is a matter of great moment, Nor 
does the export of these articles benefit the merchant only ; it 
adds largely to the prosperity of the people of India, 

Theso aro th principal reasons why forest conservancy in 
Tndia is necossury. A more difficult question is, how the objecta 
we have in view are to he attained. lorests, like all other Jand= 
ed property, can be either in the hands of the State, of towns, 
village-communities, or other public bodies or corporations ; or, 
lastly, in the hands of private individuals. There are thus two 
Rays of accomplishing our object. Hither the State must, by 
legislation, subject all 
the public benefit, reserving to itself the right of compellin, 
the proprietor to manage it in accordance with certain rules an¢ 
prescriptions laid down from timo to time, as circumstances 
may require. In many Enropenn countries this plan has been 
more or less successfully purstied, and in most is still maintain 
ed with regard to forest land which is the property of municie 

alities, villages, and public corporations, In Franco, for 
instance, the management of all theso classes of forests is under 
the control of tho State Forest Department; and, upon the 
whole, tho system works woll. Similar arrangements exist in 
Prussia and in other German countries. Private forest property, 
however, is practically free in most European countries. Nearly 
all European States hold large forest domains in the hands of 
Government, and this makes it possible to maintain an efficient 
body of public forest officers, with practical experience, compe- 
tent to manage or to control the forests of other proprietors. 

Italy has, it is true, of late years pursued a different policy, 
but its success is donbtful. The greater portion of the Stata 
forests and of the ecclesiastical estates, which might have been 
formed into State forests, havo been sold ; and tho project of a 
law, placing such tracts of private and other woodlands, as may 
from time to time appear neeestary, under. the control of the 
Siato forest officers, has repentedly heen discussed, but as yet 
without any practical result. ‘ 

In India, everything tends to show that the State must 
endeavour to retain as many of the more important forest tracts 
as possible in its own hands. In the first instance, this seems 
the only way of forming an effcint body of foros oficors with 
practical experience. In the second instance, the control of 
forests in the hands of other proprietors will, in India, alway 
‘be a peculiarly difiewlé matter, Not that the formation of vile 
lage forests, and their regular management under the control of 
Stato forest officers, would not be a most desirable object to 
aim at, Certainly, the advantages of well-managed communal 
forests are great. The public property thus created oannot 
readily be converted into cash, and wasted by an improvident 
generation. It yields @ fixed and certain annual reyonus, avail- 


forest property to a certain control for. 
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able for roads and other public improvements, In many parts 
of continental Europe, long experience has shown that well-man- 
aged communal forests incrense the prosperity of communities 
and their inhabitants, facilitating at the same time the develop- 
ment of healthy municipal institutions. And though at pre- 
sent it would be prematuro to expect the people of India to 
appreciate the advantages of such institutions, the time will 
certainly come when the importanco of proposals tending in 
this direction will be recognised. But so much seems certain, 
that the State ought not to undertake the control of forests 
of other proprietors until its own forest officers have the need- 
ful practical experience, and are competent to manage them to 
the best advantage. 

The general principle, that the more valuable forest should as 
far az practicable be formed inta State forest domains, has, after 
much opposition, gradually been acknowledged in most provin- 
eos of India; and in some provinces the process of demarcating 
theso State forests has made considerable progress, From a late 
return, I gather that the area of tho reserved forests in the pro- 
vinces under the governmont of India, outside those of the 
Madras and Bombay Presidencies, but including the forests 
leased from native princes, is estimated at 9,800 sqnare miles, 
ot 6,200,000 acres. In India, these forests are called “ reserved 
forests,” na they are formally reserved from sale, except by tho 
express permission of the Suprome Government. By way of 
comparison, I may mention that the Crown forests of Eng land 
cover 112,000 acres, the State forests of France upwards of 
2,500,000, and the State forests of the kingdom of Prussia 
‘upwards of 6,000,000, 

Tho area here given for India, however, includes a large extent 
of forests which are not the property of the State, but which are 
only leased for a definite time from Native Chiefs and Princes. 
Tb also includes 2 large extent of woodlands, which havo not yet 
been finally demarcated, or in which, Hong the State may be 
the proprietor, the surrounding agricultural population exercise 
rights of pasture, of cutting wood and timber, and, in some cases, 
of ole: ound for cultivation. In a few provinces, such as 
Sindh and the Central Provinces, cireumstances were favourable 
at the timo of demarcation, and the State acquirod at once abso- 
Iuto proptiotorship of theso forest lands freo of all proseriptive 
rights, In other provinces, the gradual adjustment and extino- 
tion of these rights, which materially interfere with the protec 
tion and systematic management of ‘the forests, will bo a work 
of time, which will require much care, patience, and conciliatory 
treatment of the people concerned, In this, us in ulher mattors 
relating to the administration of forests in India, we are guided 
by the experience gained in this country, and on the Continent 
of Europa, in dealing with rights of commons and othor pres- 
eriptive rights in forest land. There ‘has been much thoughtless 
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talk is if the natives of India, in burning the forests and des- 
troying them by their erratic clearings, were committing some 
ve offence, “If the matter is carefully analysed they will be 
mand ta have the anma sort of prescription which justifies the 
commoner in the New Forest to exercise his right of pasture, 
mast, and turbury. Such rights, when the public benefit requires 
it, must be extinguished ; hut the wild tribes of India have the 
samo claim as the holder of prescriptive forest rights in Europe 
to demand that provision be made for their reasonable wants and 
requirements, @ State forest domains in India are thus in 
* course of formation only; the greater mass of them is in a poor 
and exhausted state; many are burdened with heavy rights of 
paeturo and other prescriptive demands. For many years to 
come they must be worked most sparingly ; considerable sums 
must be expended on the demarcation and survey of boundaries, 
on roads, the clearing of streams, on plantations, and other im- 
provements. At the same time, all theso operations end the 
Protection of these extensive tracts require large and expensive 
establishments. Theso are the reasons why the administration 
of the public forests in India has not yet within the short 
period of its existence yielded any large surplus revenuo to the 
State. Tho gross income of the Government forests in Dritish 
serritony has within the last three years fluctuated between 
£420,000 and £465,000; but the charges havo beon high, and 
the highest not surplus of the year has amounted to £180,000 
only, and in another year fell'as low as £86,000. 

Nevertheless, there is no doubt that financially also, the fore 
mation of State forests in India, and their methodical manage- 
ment, will eventnally be an important source of revenne and 
strength to the Government. In this, as in all matters, tho 
first commencement has been difficnlt.” Tho idea of providing 
for coming generations may to many appear an unnecessary 
waste of time; but when the present generation begins to 
derivo substantial bonefits from these measures, then their value 
will doubtloss be fully recognised. 
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TRANSLATION OF M. PUTON’S AMENAGEMENT 
DES FORMS. 


Extraordinary produce.—It is evident, that in such a forest, 
there is an eetnordintey, volume of sianding timber which will 
no longer exist during tho second period, and which it is always 
‘useful for us to estimate. For in the case of a State forest, this 
produce will have to be shown under the heading of extraordi~ 
nary revenue; and in a communal forest, it is useful that the 
commune should know what proportion of its forest produce 
might be employed for any special public works ; and finally, if 
the forest is private property, its extraordinary produce could be 
used to buy up rights of usufruct, &e., or in other words, to im- 
provo tho value of the property. ‘To estimate this extraordinary. 
Volume, we must not attempt to separate the produce of the or 
dinary from that of the extraordinary fellings, or to calculate a 
spocial capability for each kind of produce, thns— 


Ordinary produce, Extraordinary produce. 
Cubic Cubic 
métres, metres. 

Ta ue we oe 8,860 ve 510 
Ts ve oe 17/940 i. 94090 
21,300 ae 29,500 
‘852 1,180 


Tho effects of this procedure would be to allot a certain area 
for tho extraordinary volume, and would inconvenience the fore 
esters in selling the produce without giving accurate results. 
We nust not indeed eoufuse abnormal with ertraondinery produce, 
The lutter can only occur in forests with an excessive standing 
erop ; it cannot possibly oxist, where the standing orop is in- 
sufiicient, although in’ a working-schemo for such forest, one 
is often obliged to glean certain produce outside the limits of 
tho current periodic Wock in order to spare the proprietor as 
much as possible, In forests with a superabundant. standing 
crop, it may even happen, that the first periodic block hae ale 
realy been largoly exploited, that it contains little produce (the 
forest undor consideration is an example of this), and if wo 
consider produce gathered beyond the ordinary fellings as extra~ 
ordinary, we are liable to form a completely falso idea of tho 
moaning of the word. Each of these ferms has its own proper 
meaning. 

Tho expressions “normal and abnormal produce” involve the 
ideas of tho areas from which the produce is to be gathered 
during the first period, which has nearly always 2 preparatory 
or transitory character. 
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The words “ordinary and extraordinary produce” are applied, 
the first to the ordinary out-turn of the forest for the age of the 
chosen capability ; and tho socond, to everything in excess of 
this ont-turn taken during a certain interval from pre-existing 
capital. The amount of this portion of the produce depends on 
the age fixed for the capability, but not on the combination of 
compartments iu the working-scheme. The only way to esti+ 
mate this extraordinary volume is to compare the total amount 
of the produce to be folled, with the quantity, which the forest 
might furnish, if its materiel wore rogular for the age chosen 
for its exploitation: We will estimate the yield of an acre on 
which the forest growth is of average quality, and a hundred 
and fifty years old. It is a question of practical oxperionce, tho 
solution of which will bo nearly always aided hy sample plots 
chosen either in the forest itself, or in adjoining ones. If the 
figure is 240 cubic métres an acre, in the present caso, we should 
multiply it by the area of the cnrrent periodic block, and com= 
pare tho result with the total volume to he felled ; the oxcese will 
Fepresent the extraordinary volume as nearly ag we could wish, 


Cubic 
miétron. 
Total volume to be felled, . 50,800 
ig, { normal produce, 
to { inom! 50,800 
Ordinary produce valued at 240 ct tres 
pet acre 240 x 150 == te se ae 86,000 


‘Tho extraordinary volume is 4. 14,800 

Tho ordinary capability is fixed at = ., s,s ,A40 
Tho extraordinary volume offers a mean annual 

yield of 1. ewe news we 2,080 


It will often happen that this extraordinary volume will bo 
Blaned in reserve by the proprietor and utilized for the unforeseen 
lemands on his income which may occur during the 25 years 
of the first period. But if a private person requires these 14,800 
cubic métres, and wishes, overtheless, to place in reserve a 
portion of tho anmual yield ; if a commune sets them apart for a 
work of public utility, and yet wishes to have a fourth of its 
forests in reserve, and only to distribute three-quarters of the 
normal forest yield, amongst the inhabitants, it will be necessary 
to distinguish’ between ordinary jellings, fellings in the reserva, 
and extraordinary fellinga. We shall make the following note 
in the remark column of the table of fellings :— 
Hf it be a communal forest with one-fourth in reserve: 
Cabic 
metres, 
Total volume to be felled,,. 0. ag 50,800 
1, Ordinary fellinga (1,080 
thus dis- Perannum), .. 427,000 ( 59 09 
tributed, ) 2. Fellings in the reserve, ¢. 9,000 (5% 
8. Extraordinary fellings, 14,800 
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Ifit be a Btate forest— 
“Total volume to be felled, . ra 
1. Ordinary fellings (1,440 
thus die- cubic métres per annum), 86,000 
Seed, 42+ Fellings in the reserve (the 50,800 
7 annual ineroment of growth), 
8. Extraordinary fellings, .. 14,800 


Record of the working-scheme—In this caso the record of the 
working-scheme will be kept in the manner wo have pointed 
out, fis form can be adapted to all cases. It will suffice to add 
‘an extra column for the fellings made in the extraordinary vol- 
ume, and it will be clearer, if we write ordinary fellings in black 
ink, fellings in the resorvo in red ink, and extraordinary fellings 
in blue ink, 

This record has special importance in communal forests ; how 
are wo to reject the incessant demands of a commune, if we can- 
not show, by carefully kept records, in what, position its reserva 
and other resources may be at any time? Is not the workings 
scheme the contract for the management of the forest settled 
between the proprietor and the pebie, department entrnsted 
with its execution? A contract, the fulfilment of which can be 
demanded from the Civil Courts, and should we, in cases of dis- 
pute, expose ourselves to appear before the Court without proper 
evidence ? 

Example.—A rather complicated case is that of the forest 
of H which, with an area of 1,250 acres, is stocked 
with pi ver fir, very regular, and of a uniform age of 
180 years. 


Tf for instance in such a oaso the whole standing erop were to 
be felled in a transitory rotation of 20 or 30 years, we should at 
the end of this time’ havo the forest stocked with timber from 
one to 80 years old, and the public would be deprived of large 
timber for a long period, at the end of which the same situation 
would recur. We should also during the transitory rotation be 
Hable to tho disadvantages of a forced sale of valuable produce, 
felied in oxcess of the local demand. 

‘The following plan right be followed—we might divide the 
fore into six period block, corresponting to. periods of £80 

each, the first being regenerated in the first period, pre- 
co fellings being made in the second, and selection fellings 


++ 50,800 


‘area and with a five year’s rotation, heing introduced into ¢l 

ind, fourth, fifth and sixth periodic blocks.” This scheme, which 
is far from being perfect, since it introduces a method of culture 
which has been objected to by many authors, has at any rate the 
2 of retaining the cover complete throughout tha forest, 
ting a large proportion of the volume of the standin 
crop during the whole rotation, and of fuléilling the princip: 
object of every working-scheme, which is to prepare s completo 
and regular standing crop for the second rotation, 


AY. 
NOTE ON A RECENT CASE REGARDING DRIFT 
TIMBER.* 


‘A case of somo interest has recently been under appeal to the 
Chief Court of the Punjab, connected with the law relating to 
drift timber. The facts (which are not stated clearly in any one 
of the judgments) are as follows :—(It may be premised that a 
Native Magistrate first eonvicted—his judgment is not material : 
the Sessions Judge at Lahore, reversed the conyiction, and an 
appeal was further made on behaif of the Crown against the 
acquittal to the Chief Court, who upheld the Sessions Judge’s 
order), The (henab river is one of those on which deodar timber 
4s floated both in log and in sawn scantling. It often happens 
that either scantling escape control, or that rafts are broken by 
necident, and the component parts of them get scattered and sent 
adrift, As the river subsides these pieces, —logs, beams and 

cially sleepers,—get stranded on the banks, where of course they 


* Chief Court, Panjab, Criminal Appeal, No. ¥50 of 188%, Zmpress ¥, Réda 
Klshn and others (8th Auguat, 1889), 
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aro especially liable to be cut np, removed, or concealed in the 
sand and grass, and ultimately stolen. A Forest officer visiting 
a village which has a river frontage on which such drift sleepers 
are frequently deposited, found a largo shed or out-house, 
helonging to the accused person, the roof of which was made of 
deodar rafters, which he showed consisted of river-borne and 
water-worn sleepers, In some cases the sleepers had just been cut 
in two, eo that on removing them and placing them side by side 
‘onthe ground, the two pieces fitted and together formed one sleep 
er cut down the middle. No actual mark or device indicating 
ownership was, Hee onanyof the pieces. Tho accused was arrested. 
and was not charged under Indian Penal Code. Section 403, (mis- 
appropriation.) Dut under one of the rules made under Section 51 
of the Act, which runs to the following effect :—(8). “No person 
“shall without such permission (i. ¢,, permission to collect and 
dispose of drift timbor) cul up, remove, conceal, burn, mark, 
«og efface or alter any mark or marks on, or sell ot otherwise 
dispose of such timber.” (Such timber’ means timber described 
in the rules (viz., in No. 1) as timber which has, by accident 
to the rafts, or from not originally having been caught anc 
formed into a raft, gone adrift without control. 

It is obvious that drift has been beyond specially defined in the 
Act, the term “drift timber” has its ordinar, meaning (which is 
not at all obscure or doubtful) by that of timber which has floated 
gay and got stuck or stranded J out of the control of any person 
in charge of it. 

The decision of the Magistrate was not clear, and there is no 
oceasion to allude to that. "The defence was practically made and 
re-argued in appeal bofore the Sessions Judge. The prisoner 
did not deny the possession of the pieces, nor the ownership of 
the premises, nor did he plead in so many words,—“ this isnot 
drift timber within the meaning of the rale—therefore I haye 
Droken no rule, in cutting it up or removing it.” He merely 

leaded that he could account for the timber and prove that he 
Pought it. So fir all is cleat. In the appeal to tho Sessions 
Court the learned advocate who conducted the appeal, tendered 
accounts, dc., to show that the accused (appellant) had duly bought 
Toga,and ‘had sawn them up, into pieces with which he had roofed 
his house. 

‘Tho Sessions Judge expressed himself unable to see how the 
defence touched the charge. No technical skill was necessary 
to distinguish brown, stained, round edged, abraded, water-born 
sleopers, (that, had been sawn in the forest, and had suffered long 
steeping, rubbing, wearing wnd° exposure in tho river course 
‘ef some 400 miles ta the plains,) from rough-grained, sharp- 
edged pisces sawn in tho plains out of water-borno logs. 
The charge was that the accused had water-worn sleepers, the 
defence showed that he had power to account for Jocally sawn 
Pleoos ; it was as of being charged with possession of spoons, he 
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‘accounted for his possession of forks. The Sessions Jadge then 
decided that though this defence was of no effect, still the man 
was entitlod to be acquitted, becauso it was not shown by the 
prosecution thut these water-worn sleepers found in tho roof, 
were actually drift timber within the meaning of the rale. 

Thora was much suspicion no doubt, and in any case, the 
difficulty of proof would be great, but a prosecutor cannot get 
off the duty that it is for him to prove his case, merely because 
proof is naturally difficult. 

twas no doubt true that many really drift sleepers did 
often land on the sandy shore. It was well-known that villagers, 
enerally, did remove thom, it was also very possible that the 
sleopors were in fact such’ sleepers stranded, and surrepti- 
tiously removed. Moreover, it would not have paid, to roof such 
a building with deodar pieces, if those pieces hud been paid for 
at the ordinary price of such timber, 

More than that the prosecution could not make out. And on 
tho other hand it was equally possible that the sleepers were not 
arf but had been bonght at cheap rates from Kashmir dealers, 

he Government officers aarged. (1), That the prisoner had 
notdenicd that the timber was drift, but had tried to account 
for his possession and failed ; (2), The above facts constituted 
sufficient proof of the timber being drift. 

‘The Judge hold, that when a defence lay clear on the face 
of the proceedings, even if the prisoner through ignorance (and 
Counsel would be little help to him in such a matter) did not 

nat his defence quite clearly 3 still ho was entitled in common 
rs ice to get off, if looking at the whole ease, the prosecution 
not established what under ordinary rules of law they were 
bound to prove. In appeal to the Chief Court it was anid that 
the Judge liad made for the prisoner a defence which he had 
not made for himself. The Chief Court found it unnecessary spe~ 
cifically to decide whother a Judge was justified in making 
dofenco for a prisoner which he had not made for himself. It 
is submitted, therefore, that the question in this form is not 
capable of abstract setflement. ‘There may be cases where tha 
Judge would not be justified, and there may be cases where ho 
‘vould :in the present instance, the necessity of the prosecution 
proving affirmatively that the timber was dvift, was a legal ono 
patent on the procealings, without it, even if the prisioner hed 
merely pleaded not guilty, and set upno theory in defenco at all, 
he worl had been entitled to an acquittal. 

‘You cannot go into a man’s house and say, ‘ here is an article 5 
I cannot positively say it is mine, nor can I positively say that I 
have been robbed of a number of similar articles of which this 
is cortainly one; but it is very like other articles of which from 
time to time Iam often robbed, therefore I take you ta tha police 
station, and put you to prove that this article is not mine,” 

That is the principle here. The Forest officer could only siy 
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enerally, that sleopers just like theso, were often stranded on the 
ore, and such would certainly be drift within the meaning of 
the rules; and that such sleepers in general, were often surrep- 


titionsly cut up and removed : further than that the case could 


not be proved. 

Now, if there was no possibility of getting sleepers except 
drift sleepers, then this fact would have made the above facts 
into a very strong caso: but on the Chenab thero are very 
great possibilities of getting such sleepers otherwise, Dozens 
of Kashmir dealers and Agents bring down thoir sleepers : and 
fas those merchants are frequently in debt to the Maharaja of 
Tamu, that potentate often seizes their timber and sells Me ail 
over the place, wherever it may be, for a more song. So that it 
was highly possible, that those sleepers wore not drift, but had 
oon bought from the Kashmir dealers, perhaps under not very 
ereditable circumstances : but still they auld not in that case, 
ho drift, nor could their removal be an offence against the law 
in question, 

It was not right then at all, to put the prisoner on his dofence : 
there was no legal presumption to start with that the timber was 
drift; this should have been proved to start with, and it was 
not 80 proved. : 

Tho acquitted has been upheld in the Chief Court, though 
there is an important confusion in the Court’s judgment about 


“river-borne” timber which was very natural, until Forest ‘ 


law is thoroughly understood by the Government Pleaders who 
conduct cases before the Court, so that they can explain such 
things. Al deodar is of course “river-borne” (we may leave 
out the local oxception of deodar beams brought by the cart-road 
to Umballa), but the difference between a river-borne sleeper, 
as above described, aud a sleeper cut (in the plains) out of a 
river-borne log, is 80 obvious to the eye, that the absurdity of the 
defence trying to prove the latter, in defence of a charge of 
having the former, is what gave rise to all the doubt in the case, 

The accused nowhere stated that they had bonght water 
Borne sleepers, with their peculiar color and appearance, but 
that they had bought fogs and ent thom up én situ, which is quite 
another thing. 

Otherwise the Court completely upholds the ruling, that the 
proseenition must first prove that the timber was “drift,” and 
‘that it was removed after tho rules came into force. 

Section 45 of the Act raises the presumption that all drift 
timber is Government property, but it raises no presumption that 
any particular timber is drift. 


© Thus Mr, Justico Bakley aays,—"The timber, though riner-borne, n fact 
which the necused themselves appear never to have denied, as they that 
the gronter part of it had heen eut ont of shetiris (sleepers), which they alleged 
they had purchased.” ‘This is not quite correct, they only eaid they had ent thet 
‘ut of river bo all logs being river-borne,) which is quite «different thing 
from entiing up wader-torn sleepers. 


tet 
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“There is no evidence, said Mr. Justice Elsmie, to show that the 
particulor timber from which these rafters had been made, was timber 
mhat liad passed the last catching place, without being brought under 
control, or that it hnd broken loose, * * * * and become 

It appears just os probable primd facie that this river= 
finber wat atole rom rafts, or otherwise, ot was purchased Ly 
conse, 

It will be‘no doubt a difficult task in future for Forest officers 
to protect drift timbers which is lying on the banks, &e., of 
rivers declared under the Act. They will virtually have to prove 
that in certain places drift timber was seen lying, by the guards, 
and that the timber so noted has been removed. If that is done, 
then, there can be little doubt that a person found in the vicinity 
with timber clearly identifiable as timber just like that depo= 
sited by the river, and since removed by human agenoy, would 
be justhy taken up, and called to account for how he’ got the 
timber : it would then he no defence to show that the accused 
bought river-borne Joge (nll logs being such) and sawed them up, 
since a sleeper, sawn up from a log, could never be mistaken 
for a sleeper, discolored and abraded by along water passage. 

In the course of the judgment, the Chief Court incidentally 
remarked that Section 45 making“ drift timber” primd facie Gov= 
ernment property, extended only to the purposes of Chapter 1X. 
of the Act ; and it was suggested that a charge under the Indian 
Penal Code, Section 403, for criminal misappropriation of un= 
marked timber (i. e., of timber not actually Government's of 
the prosecutor's own) would not lie, 

Tt is respectfully submitted that. this view is incorrect : weshall 
not however discuss the point here ; it was not ruled, and is a 
mere remark in the course of the judgment, as tho point was 
not directly in issue ; it is therefore open to have the matter 
considered and argued on any future occasion when it does 
directly come up. It would be thén, we think, easy to show 
that Section 45 was enacted, not at all for the purpose of making 
a fow rnpeca for Government in case the timber was not ulti- 
mately claimed, but with intent to give Government the right to 
Protect, and take action tr favor of’ all timber lying or floating 
‘adrift and out of control, “and which private persons have no 
power (inthe nature of things) to protect for themselves. Indeed, 
if private persons did, ‘wilhout restriction, try to protect it, tha 
riek of theft would be greater than ever. Now one of the frst 
powers necessary to protect timber so placed under Govern- 
ment control, is to be able to punish persons who steal or mis- 
appropriate it. If any one could be proved to have directly 
misappropriated drift timber which was stranded and noted as 
auch in a given spot: he could most cortainly be convicted 
under Section 403, Indian Penal Code. 


THE NECESSITIES FOR JUMING. 
Tr is now many yoars since Government seeing the waste of 
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forest caised by juming, endeavoured to pet a stop t@ the © 
practice by pointing’ out to its. officers, the destrability of put+ 

ing some sort of pressure on thosa who pursued this “wastes 
ful and vagrant custom ” as it was called. oe st 

Near Darjiling, Sir Ashley Hden had hopes of producing 
tome effoct, by summoning the chiefs of those communities thal 
jumed, and having its desire explained to them. 

In vain the chiefs urged the impossibility of confining their 
people to one ict of ground, but seeing Government determined 
they promised to do all they could, : Fr 

Solis two yencs after, i waa officially recognized that the 
custom was not in the slightest degree abated. The people 
jumed as before, regardless of the orders, On looking into 
matter it is noteworthy that the oustom is extremely ald, and - 
evidently preceded the Aryan irruption into India by which ’ 
the plough was introduced, and that juming despite a faw ex 
ceptions is in India a race character of the great non-aryan,. 
group. It appears pretty clear that in pre-aryan times ‘the 
country was covered by a hnge tropical forest, junied every> 
where by the indigenous races called by the Aryans demons. 

Thus the custom is actually older ‘than the languages‘ and 
physique we now see among the non-aryan hill tribes, who have 

n driven from the plains, and have since largely differentiated, 

Neither the plough nor the hoe are non-aryan implements, and 
wero they abolished, juming is the only alternative. Humaneuss , 
toms ard often unaccountably persistent, even after the canses 
are removed, but to understand juming, let us examine it where.» 
the custom is still a necessity, and where indeed it is a far mora“ 
Inborious system of cultivation than hy plough or hoe. Taking 
the Noga* hills, as a good example, we generally sée tribes, 
villages, or communities, owning and cropping in rotation an * 
area from six to ten times that necded for a year's crop. . 

Tho hills around aro sen in various stages of forest growth, 
or grass, whore crops have boen last taken off. Tt is also found 
on enquiry that each family has its land carefully marked out 
by atones, ridges or gullies, on each of some six or eight different 
sites, on the hill slopes around, and that are jumed in rotation: 

This year’s jume may be due east, last year west, and the 
year beiore to the south, and so on, a new site being cloared 
each yoar, and at first put under root crops, &c., called “ Norra," 


‘cular points of inter theit enstom to move 
‘on the banks of the river, building « very slight house, cler 
and planting in an idle sort of way. Paddy, Baoanna, Incian Cor 
land the lke,“ Grase sooner or afer makes Tea anpentanen, eety alight augempte 
fare made to keop it down. After a time (generally about 3 ian from elearitie) 
it haa gained the upper hand, and the fimay honee about this time usually cole 
lapses, and move is inade for a fresh loce 
__ the namie is Noga, from Nok, and not Naga, ; 
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the:‘gecond year under grain, and called “ Heram ‘érra,” after 
which, as a Tule, it is thrown up. ‘The various sites are usually, 
though not invariably, taken in rotation, and when the forest 
growth is say oight or ten yoars ol. On selection, tho men 
and beys go to it and look up their boundaries, cutting or mark- 
ing thei, and at first clear ull the undergrowth, 

i When ‘this is done they fell the trees, leaving and Jopping a 
few where they desire to train their pin, alus, &e,, and cut the 
rest up s0 9s to Lie clos, and thus burn thoroughly. After six 

_ weeks or s0, and when sufficiently dried, itis all fired, giving rise 
to the huge vertical or columnar, clouds with a spreading top so 

+" often scen in the hills in spring. 

Mon, boys and women then collect the stems, branches, &e., 

4 ‘hnd burt round the stems of any largo trees that it may be 

aiu desirable to kill, or form of the sticks and logs an effectual 

gbbatis to keep out animals, 

In this newly cleared land they plant yams, alus, cotton, pén, 

kachus, chillies, &c., and it is the “No era,” Last year’s 

+. elearitig is also cleared over by the dao, the ereeper grass and 
plants cut down, and fired lea dry, and in this they dibble 
the hill paddy, it is the “ Heram era.” 

‘As the season advances both sites must be weeded as grass 
springs up, and as may be snpposed the rico gives some trouble, 
being so like grass, alittle loop of bamboo, or an iron hoo the 
size of a table spoon is used in weeding, 

The hill paddy is usually weeded three times, and on the hill 
-* sides may be seen, here a Tong Tine of women and girls, on an- 
© other slopo the men and boys, 10, 20 or 30 in a lino, and the 

work is communistic, ‘Thus one plot of ground gives, ihe first 

year, root crops, &e,, the second year, hill rice, and is seldom 
planted the third year, as grasses como up so thiekly, especially 
uhi (Imperata eglindrica), that rooting and growing under 
ground defies entirely their limited agricaltural implement, 

“the dao. 

In the fourth year, the sito is generally dense hi, through 
which one can only get by paths or on an elephant, here and 
there tree plants are up, also tho larger grasses, as nol, kagra, 
megella, (Saccharum spoutenum,) rising to 20 and 25 feet, 
(megella has moasured 33,) creepers also appear, and somo 
creeping grastea that rise over the uli. 

In the fifth year tree plants predominate, as thore dro no jungle 
fires known in these hills, and at Jast all trace of the ulti hus 
disappeared by the seventh or eighth year, and the sito is ready 
again, . 

: Fre docs not Kill whi, water and shade are the means most 

‘effectual, antl hoeing, as a rule, on such slopes is worse than the 
+ disease; and the soil at times too stony. ‘The roots or rather 

rhizome is often a foot deep. 


Qe 7 
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‘Tho grasses of Kastern Bengal and Assam are about 170 kinds, 
and may be roughly grouped by their modes of propagation. 

Forest grassos the sceds of which are. at a height to toueh 
animals passing, and having spines, hooks, or gun as modes of 
attachment (when ripe). 

Those of the open uncultivated plains, whero the wind (rans- 
ere thom, the minuto seed being on a high kalm, and covered 

lown, 

Again, scods of grasses, that aro like grain, and are transport- 
ed by birds, others with light husks by water, Uli has a mi- 
nute seed on a kalm and fine down attached, which enables it to 
travel long distances, and when once rooted, another and aman 
mode of propagation at onco comes into play, by its rapidly 
spreading underground, among stones and roots, or even to ® 
depth of a foot and 18 inches in clay. It is this peculiarity 
of a grass, the seeds of which fill the afr in myriads and travel 
immense distances, that lies at the root of the necessity for jum- 
ing, among most hill tribes to the south and east of Assam, and 
also the north, where neither hoeing nor ploughing is possible. 

Hill soils are proverbially rich, and exhausted soil is certainly 
not the cause, as wo have eases in the adjoining plains where * 
tice has been cropped for 200 years without intermission, ar 
manure. The cure for juming is to introduco some other ctop, 
like potatoes and plantains, where a much sinaller area will 
anpport the same people, where the labour of cultivation can be 
concentrated. 

It is highly probable that juming survives in places where 
there is less noed for it than’ formerly. But to suppress it by 
law, a9 a barbarons system,” would entail the necessity of our 
supporting all tho hill people around Assam. 

era is generally a good cause for everything, the above is 
one cause for the necessity of juming. 
8. E, Peat. 


. Notes, Queries aND 2 AXTRACTS; 
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Mn. BRANDIS’ SERVICES. 
Novirycation. 


His Excellency the Governor General in Council desires to 
place upon public record his recognition of the eminent services 
rendered to the State by Mr. D. Brandis, Pu. p., cB, Ine 
spector General of Forests to the Government of India, who has 
left India with the intention of retiring ftom the service of 
Government. : 

‘Mr, Brandis has served in the Forest Department since January 
1856, and has for the last nineteen years been Inspector General 


of Forests to the Government of India, During this long .” 


period he has laboured incessantly and successfully to perfect tha” 


organisation and working of the Department in all patts of the 
country, and under his able administration the Forest revenues 
have risen from 35 to 95 lakhs of Rupecs. The directions and 
instructions embodied in his numerous Inspection Reports and 
Reviews will for many years to come form the standard manuals 
for the practical guidanee of Forest Officers. It is hoped that 
after his retirement Mr. Brandis will supplement the services he 
has rendered to the eause of Forent education in this country by 
agsisting the Government at homo to placa the training of 
candidates for the superior staff of the Department upon a sound 
and permanent basis. The warmest thanks of the Government 
of India are due and are hereby tendered to Mr. Brandis, 


Suma, let May, 1888. : 


EXPERIMENTAL TRIALS IN EXTRACTION OF Fi IBREB. 


‘We note that experimental trials in the extraction of ali ‘kinds 
of fibres aro to be made in Caleutta during: Lie ensuing monsoons, 
in connection with the International Exhibition to be opened 
next December. ‘The following are the conditions :— 

2. Stems and other fibrons portions of fibre-beai ‘ing plants or 
trees, and, as far as possible motive power, will be provided by Gov- 
ernuient for the use of intending exhibitors. | 

8. Machines or appliances should arrive in Calcutta about the 
13th July, or 1st August, at Intest, - 

4, Persons desiring to perform experimental trlals should have 
their names registered at the office of the Revenue and Agricultural 
Department of tho Government of India not later than the 30th 
Jane next, and should state on what fibrous plants they wish to ex- 
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TRANSLATION OF M. PUTON’S AMANAGEMENT 
DES FORTS. - 


High Forests which are wnderstocked, 


General remarks. —A forest formorly treated by the regular 
High Forest method, with a rotation of 140 years, for instance, 
may have deteriorated owing to excessive fellings ; a redemp- 
tion of rights of usor, or a. partition, may have divided ita 
standing crop amongst govern proprictors, so that it is no 
longer a rogularly constituted forest, and yet. the proprietor 
wishes to continuo the former rotation,” Without, looking 
beyond the dain we have before us, the problem appears to he 
ingolublo 5 it is just as impossible ‘to adopt a rotation of 140 
years as to manage a farm scientifically, without a propor 
Totation of erops, 

Since the capital is insufficient, there must nocossarily be a 
period daring which wo cannot esploit at 140 years ; but if we 
adhere to the definition, in which aménagement is expliined 
us lnving for ts object tho determination of the annual yield, 
and the preparation of table of follings which will not lead 
to tho deterioration of the forest ; it will he admitted, that the 
problem ix readily soluble, and that it has an object which 
may bo suceinetly' stated as follows :— 

To draw up a table for the annual yield corresponding to the 
chosen yotation, and io fie the nature and order of the fellings 
which will be possible during the interval necessary for nature to 
produce a complete standing evop, 

There will necessarily he two distinet phases in the working 
schemo, the one transitory, during which the produce will not 
bo exactly of the kind the proprietor requires, and. the other 
final, which will yield produco corresponding to tha chosen 
rotation, . 

This transition period will be more or less prolonged accord- 
ing to circumstances, it may only be a temporary phase in a final 

80 
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working scheme, or a transition period preceding the working 
scheme, ot finally a conversion rotation. ‘The cases which may 
occur are indeed very numerous, and before going too far, we 
must establish an important distinction between them, Amon, 
forests, where the standing crop is insufficient for the hig! 
forest method with the rotation the proprietor has chosen, we 
may have to deal with the following :— 

Forests which have always been managed as high forests, 
or which, as in the case of conifers, cannot be treated in any 
othor way, but have deteriorated owing to excessive fellings : 
5 this caso old foresters applied tho term restoration to high 

forest.’ 

B. Forests which havo always bean worked as coppice, and 
which are to be converted into high forests. 

I will first deal with forests which come under A, and then 
with conversions, which involvo spocial rules and combinations. 


A.—Restoration of High Forest. 


Lassume that the proprietor has fixed the rotation, é., that 
he has decided to produce timber of a cortain age, 120 years 
for” instance ; I further assume, that the detailed’ description 
of tho forest has been made, and shows that the proper gradation 
of ages in tho standing crop is defective : there will then neoes- 
tarily bo a transition period, beforo wwe can commence ‘ellings 
in accordance with the chosen rotation. 

In the transition period, it may bo arranged to exploit certain 
areas prematurely, or else to glean produce here and there 
throughout tho whole forest area ; this period will be, as wo 
shall soe below, either a special transition poriod anterior to 
the working-schome, or simply » phase in the final working 
acheme. 

But whatever may bo its character, it will always be oasy 
to fix its duration ; at 20 years, 40 years, according to the age 
of the older trees, and their place in the final working-scheme. 
This consideration will necessitate the marking out the bounda~ 
ries of the periodic blocks on the ground. We have all the 
data for this: the length of the regeneration period, which 
depends on tho climate, and the species, and the description of 
compartments which has been made as an estimate of the re- 
sources of the forest. 

We must, therefore, first of all, draw up the final working- 
scheme. ‘This is necessary, not only for the consideration 
which I have just mentioned, but also for those whioh I have 
explained in the corresponding chapter on coppice.t 


* This expression (reconduetion en futate) i8 no longer used in Forestry, and 
sro tntvotuod Tene 1 restore coe eohaeed word, bit in crdet more clenlyf9 
characterise itiations which often oceur in Hill Forestry.—(AU.) 

Page 9, Vol, IX, "Indian Forester.” 
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‘When ones the genoral plan of exploitation has been established, 
that is to say tho blocks marked gut on the ground according 
to the working scheme, there are two ways of proceeding. 

Tho former consists in determining the duration of the transi- 
tion-poriod according to the age requirements, and to arrange 
the oldoc standing ofops ina fest potiodic block withe sotenee 
which will be proceed ‘by a transition period. 

In the latter, instead of placing the oldest crops, called by 
foresters tho head of the working-echeme, in the firab periodic 
block, with the proviso that they shall not be exploited till 
afior ‘a transition period of 20 or 40 years ; they aro placed 
in the second or third periodic block, necording to tho delay 
that may be necossary. Tho transition poriod must, thoroe 
foro, be equal to one or two ordinary poriods of regeneration, 
The first, or tho earlier periods of the working-schemo, aro tho 
transition periods we have refurred to : in thom tho regenoration 
which may have been commonced in cortain areas is completed, 
or prematuro fellings aro made in others, or produce is gleaned 
here and thero throughout the whole forest aroa, and without 
roference to the proper order of fellings. ' 

OF theso two methods, tho former may be called genoral, 
in that it may always bo applied ; the Initor will only suit 2 

cular caso, though one frequently met with, for, consider- 
ing the impossibility of determining precisely the duration of 
the perioda of regeneration or transition, it i8 often possible to 
make them equal. 

Thoneo the advantage accrues of at once commencing the 
rogular order of fellings, a matter of considerable importance, 
for wo thon avoid the disordor of a special transition patiod, 
and obtain the advantages of simplicity, and of impressing 
dofinito character on each felling. If, for instance, a selection 
felling of old trees is urgently required in a compartment of the 
first periodic block, no forester would hesitate to call it a more 
or less protracted final felling ; if it must be mado in the fourth 
periodic block, none would hesitate as to tho manner of exploit 
Ing, or as to tho class of trees to be removed, for wo are working 
according to the tablo of fellings. With 'a special transition 
period of say 40 yoars, one is obliged, in order to rocognisa 
tho charactor of cach felling, to make a calculation which is 
doubtless very simple, but which may lead to errors, and omis- 
sions, and their effoct is always greatly prejudicial to the object 
of the working-schome. Finally, in important forost operations, 
we enjoy tho benefit of introducing a uniform systom, which is 
in unison with the administrative control of the forests. 

The produce of the first periods of tho working-scheme is in 
this case, as in preceding ones, composed of two eloments : 
Predsco from the ordinary felings, which may indoed be 

rdly worth mentioning, and produce from extraordinary 
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fellings : these latter are taken from all parts of the forest, and 
form the principal produce of the transition period. 

‘We shall better understand this theory which T have endea- 
voured to generalise, after considering some examples. When(on 
page 228, Vol. VILL, Indian Forester”) 1 spoke of the capi- 
tal of exploitation, T was careful to explain the meaning of this 
term : the forest should not only contain standing crops, cor 
responding to a gradation of ages from 1 to 120 years, but this 
volume should also be distribrted in regular succession of ages 
over the forest area, Let us suppose for instance, a forest of 
800 acres of regular poles, andof a uniform age of 60 years 
which has just been thinned ; we should haye our capital of 
exploitation constituted, in so fur as the volume of a uniform 
standing crop of 60 years is equal to that of a series of 
properly graduated stiauling crops feone 1 ty 120 years; but 
this forest would not be constitnted for immediate high forest 
treatment with a rotation of 120 years, for the oldest timber 
has not attained this age, and the trees cannot even be relied 
upon to yiold sod sufficient for complete reproduction. To 
take another example, wo will suppose a forest of 300 acres 
containing a small area of young high forest 80 years’ old, and 
250 acres of young 20 ‘yeurs’ wood, under “more or less 
numerous mature trees, (young growth in which final fellings 
are urgent) : we have hera a forest of which the growing stock 
is neithor constituted by volume nor by age gradation, 

In order not to bewilder the reader by considering the 
numerous oases of itrogular forests, whose restoration is desired, 
Twill only consider two examples, 

First Fcample,—200 acres of regular beech which has just been 
thinned, 60 years’ old, and which ix to be worked as high forest 
with a rotation of 120 years, : 

If we allow the stock to grow up for 60 yeara in order to 
attain the age chosen for exploitability, we shall get a forest 
every whore stocked with timber 120 yeavs’ old, with the result 
that the proprietor will get nothing but thinnings from his 
forest for 60 years, and then obtain an excessive supply, an 
wanecessary luxary for which he has to pay by years of privation, 

A large forest proprietor, euch aa the State, could combine the 
management of this forest with others, and allow the stock to ma- 
ture, contenting himself meanwhile with a few thinnings; but 
under the terms of the problem, ic., the forest being considered 
by itself alone, it would be more in accordance with the pro- 
prietor’a interests to commence the regeneration at once, 

But, at 60 years’ of age, beech docs not generally yield suf~ 
ficient seed to regenerate the forest. In spite therefore of the 
expense of artificial plantations, it may bo worth while resort. 
ing to them in preference to the sacrifice incurred by drawing no 
income from a forest which is already of considerable value. We 
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all then employ the method of artificial regeneration fellings, 
called shelter fellings, because the trees are thinned ao as to afford 
suitable protection for the germination of artificial seed, and are 
Temoved gradually in accordance with the requiremenis of the 
seedlings. 

Supposing the period of rogoneration fixed at 20 years, the 
following scheme might be adopted :— 

Jet Poriod.—Astifical regeneration ofthe Ist and Oth periodio 

locks, 

2nd Period.—Natural and. artificial regeneration of the 2nd 

periodic block. ‘Whinnings over ghth of tho area in the 

3rd, 4th and 5th periodic blocks, 
8rd Period.—Natural regeneration of the 3rd periodic block, 

‘Thinnings in the other blocks. . 
4th Period. —As above. 


General Table of Fellings. 


+ 1880-1899, 70 years. 
1900-1919, 90 
1920-1939, 110 
1940-1959, 130 
: SL 1960-1979, 150 

1880-1899, 70 
50» 60» ++ ++} 1980-1999, yo” 


Spovial Table. 


I, Extraordinary produce—(a), fellings by volume. 
VI. 50 acres, 60 years—Shelter fellings ; (3), fellings Ly area, 
Nil 


50 adres, 60 years, 
50 60 


» none 


2. Ordinary produce—(a), fellings by volume. 
I. 50 acres, 60 years—Shelter fellings; (4), fellings by area, 
Nil, 


Second Exrample.—Forest of 300 aores, of which 50 acres are 
atocked with young high forest of beech, and the remainder with 
wood, 20 years’ old, under old beech and silver sir more or 
sumerous.—Lotation, 120 years—Period 20 years. 
In order to be more precise, the doscription of compartments 
follows :— 


A. 25 Acres, regular young growth, 
B. 75 ,, seedlings and saplings with irregular 

high forest, ase ae vee 20 to 180 
©. 50 4, young high forast, beech and silver fir, 80 
D. 12} 5, saplings and poles, beech, we. 20 
HE. u7f 4) poles with scattered troes’of all ages, 20 to 180 
F, 50. |, poles and saplings, silver fir, w+ 20 
G15 4, final fellings required, .., 
B.85 4, blanks, plantedup, a. sae 


20 to 180 
8 
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The principle of the working scheme will be to place C. in 
the 8rd periodio block, and. to distribute the remainder of the 
forest in the other periodic blocks. 

‘The two first periods will have a transitional character, and 
throughout their duration we shall obtain produce from selection 
fellings in the young crops. 

In the Ist poriod, the produce will consist of selection fallinge 
of the oldest trees, and from final fellings, 

‘We must be careful to economize thess resources, so a8 to leave 
suficlent predace for the sooond period, for which wo sball ree 
serve tie thinnings, préparatory seeemerstion felling, and adlees 
tion fellings of rece vehich con romain without toorruch injury 
to the oang, growth. Nof till the 3rd period shall we operate 
on the little block of high forest which is now 80 years’ old, and 
the regeneration of the young crops, of which the macs of the 
forest 1s composed, will not commence till the 4th period, 


General Table of Fellings. 


Noaras | ABEAS, DY g 3 3 
q 3 a| 2 8 
3 i, 3 i a| i £ Remarks. 
AE) SU) a | ae [ie 
sis | 8 $ < ais 
a 25| 20 |) des0- { Me 
# As * { 96 |20 ved 1899 \| 140 
ru]... | 50] 80 {20-180]1900-1919] 140 
uL}...| 60{ 60] 80 {1920-1938/ 180 
wlll} sof 24 2 1 ef 90 . 
Vt 87y/20-180,$ 3959 |] 90 : 
vj. | 50} 50] 20 Jig60-r979| 110 


a 5 ro r9a0- {| 189 
vi. 50 
: } la 8 1 | 118 
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Spevial Table of Fellings, 1880-1899. 


a 


‘Deseription Extent of * 
of standing B | Mater of fellings by | Remarks, 
area, 


— i g fellings, 


§ J. Extnaorpiwany Paopvor. 
A.—Fellinga by Volume. 


Areas, 


IL] 50/¥ oun 
growt Sel ection! 
with irre fellings of 
gular high! the oldest, 
forest, ...(20-180} troos, = 


TVé.| 874/Same, trees 
of all ages, (20-180) Do, ag 
Via! 15 |Complete 
oun ‘ 
Browtsl 
under ma [inal fel 
ture trees,|20-180| ing, on 
B.—Fellings by Area. 
on os on rs a a 
§ IL Oxpimany Prontce. 
A.—Fellings by Volume. 
BB] 80 Young ” 
Browthl 
with high| [Final fell- 
forest, .../20-180| ing, a 
B.—Fillinge by Avea: 
aie Wi, 


8,600 cubic métres’ 

Fe 7,980 enbie métres, 
» 
To gaso 

or 869 eubie métres per annum. 
Estimate of the volume which might ba 

realised if the forest. wore regular (by com~ 

Arison with neighbouring forests), ... 10,000 eubio métres, 


Difference, ».. 2,620 
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ORITICISMS ON “NOTES FOR A MANUAL OF INDIAN 
SYLVICULTURE.” 


Owrxo to want of leisure I have, much to my regret, to abandon 
my original plan of giving a few brief remarke of my own, by 
way of remark or explanation, after each objection or suggestion 
brought forward by my critics, who, I trust, will not in future 
bo offonded at my leaving many of titer objections unanewered. 


Mason Camppeni-WaALKer. 


Tho remarks of Major Campbell-Walker which follow were 
received many months ago, but have not been published before, 
as they formed part of a private communication, and it is only 
recently that permission has been received for their publication, 

1. “Tmay state, as you ask mo to do so, that I at once noted 
many definitions which I consider un-English and conveying no 
meaning to the English mind. ‘Canopied? forest is surely bettor 
called close or closed.‘ Stool-shoot:’ is surely better aa eappice-shoot, 
and coppice-sapling better than ‘ sapling on the stool’! 

2. “Then in my opinion your definitions of saplings, poles and 
trees are far too arbitrary and require modification to suit our 
oxtromely rapid growth of Australian Enealypti, Acacias and Castar- 
ina, many of which are still saplings when far more than 12 inches 
in diameter and having shed their lower branches, and trees long 
before thay haye attained their full length of bole.” 


Yes, this is very perplexing. Would some one kindly sug- 
gest some classification less open to objection # 


Kap Hanp1. 


«The following points strike me on roading through the criticisms 
in the last two numbers of the ‘ Forester’ :— 

1. “T should agreo with you against Mr. Smythios in preferring 
the words ‘coupe’ and ‘ régime,’ but not as regards ‘fall.’ We havo, 
falls of enow, fulls of rain, and the Israclites got a fall of manna; 
there aro fails on tho ive, falls on orange peel, and windfalls for men 
and for trees, but really, to talk of a fall of timbor will tako people 
to the clouds and keep them there, 

2, “Llike to epell cover with a ¢t? at the end, and havo beon in 
tho habit of doing so when the word was used in its technical forest 
sense, ‘Covert’ is a woodman’s term, and I imagine simply the 
Norman-French form of our youthfal friend  couvert? 

8. “Top? is certainly moro intelligible than ¢ top off.” 

4. “Lam converted to your way of thinking about exploit’ and 
its derivatives. 

5. “I differ from you about tho necessity of dropping the very 
expressive term ‘ shade-loving,’ nor do I think your reasoning logical, 
‘Yon admit that shade is not darkness but partial light. Now, host 
of planta and troos love partial light, é.., shade, and only thrive under 
those conditions : tleo, instead of avoiding light, they grow towards it 
Place s fern between sunlight and ebade, and it will and out a 
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frond into the sun, which will be presently withered by the excess of 
Tight# You would uot deny that it wes correct to ey of a plant 
that it loved a cool climate, ‘Sandal lovee the ‘coal climate of 
the highlands of Southern India,’ Covluess ia a tempered heat 
exactly ns shade is a lessened light. It is quite as correct and mote 
expressive to say that Sandal lovee o cool climato than that Sandal 
avoide « hot climate, Physiologically, hoat is as necessary to plant 
life as is light, and the parallel seoms exact.f 

“ Again your illustrations do not appear to me to illustrate your 
point, Butely Hardwickia binata can be light-loving and yet stand 
ahado exactly as Sandol is shade-loving, and yet stands a complete ex- 
posure to sun-light. And it is confasing to mix up in your expla- 
ations shade and shelter. One Gnda forms most developed in elimnates 
where there is nothing to fear from either frost or drought, and yet 
this nowise alters tho distinct shade-loving character of these planta, 
Provided thera is hada (2, aanhdned light) from overhanging rocke, 
mountain mists, &c., ferns will be found flourishing in situations too 
shelterless and exposed for tree life. In artificial forneries half the 
light is usually screened off artificially: aubstitute a frame of glass,t 
afar more complete shelter, and the result is commonly cucumbers | 

“I prefer slade-bearing t0 shade-suffering.” 

I really cannot see what there ie confusing in distinguishing 
shade from shelter, Kap Havnr has unconsciously been arguing 
against himself urd entirely in my favour by adducing tha 
instance of ferns. He could not have shown more clearly than 
he bas done that these plante require shelter against frost, 
drought and other inclemencies of the weather, but do not 
object to a strong light as long as they have this shelter. More- 
over, hia choice of ferns ag illustration for his argument is rather 
unfortunate, as the fronds of ferns and the cotyledons of conifers 
are only known instances of vegetable organs developing chloro. 
phyll in complete darkness. 

8. 5 agreo with W, BR. F. that Eugenia Jambolana should ba 
described a8 an evergreen. In the dry climate of Mysore it is w 
common roadside tree, planted oxpressly because it ia an overgrocn. 
‘Ido not mean to say that in exceptional situations whore the aub-soil 
moisture might be cut off, as above massive gneiss for instance, the 
tree would not be bare for a short time. I can recall having seen the 
tree bare, but it is exceptional.” 

Does not the exception prove the rule? 

7. “Yagreo with Sw. about abrubs and trees, I should describe 
‘s shrub simply as breaking up into branches, below breast high 
or 5 fect, the point whore a standing treo is girthod, Pructically 
this is whet it comes to in estimating the Form-factors when measur- 


* Rad Handi would be more accurate if he said “ excess of heat” Facets of 
Food would ill us, bat aro wo, therefore, hunger-foving?—R. B. B. 
Quite so, and therefore I do not uso the term ‘light-evoiding’—E, E. F. 


Ta glass any shelter against the heat rays of the sun? The confusion 
ia Kap Haxpr’a mind as regarde light and heat ia traly delightful —E. E, F, 


ae 
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ing standing stock, A. troe forking ean be measured by girthing 
each trunk separately ns they oceur at 5 fuct above the gromnd, qnd 
making some sllowance when applying the Form-factor in nso: but 
some troes (Casuarine sometinies on dry uplands) ace simply shrubs, 
stemless from the ground upwards, ‘They may bo largish trees, bn 
their form is that of a shrub, J have seen Casurinas of this 
shrubby form both near the Madras Coast and on the Mysore plateau 
apiards of 40 fect in height, ‘To menguro them for firewood, & 
distinet sories of Form-factora must bo used expressed in terms of tho 
gitth at the ground level. ‘This gives considerably extra trouble : no 
‘ono who has experienced it is likely to forget the practical disforence 
betwoon a shrub and a tree. [uso tho term * Form-factor” 
applicable to the whole tree in the senso that * Redueing-factor’ is 
applicable to the bole, ‘Thus a shrub can only have a Form-factor, a 
tree has a Form-factor and a Redneing-factor, and one or the other 
will ordinarily be used as the marketable value of the treo is as 
firowood or as timber, A Reducing factor ia always a fraction, 8 
Form-factor varies between 0°30 (rarely 020) and a stnall frnetion 
above unity. For Blue-gums and Casuarinas, the two firewood trees 
of Southern India, the Porm-factor is ordinarily not very far removed 
from 0-50. This is a digression, I must defer suggestion till I hare 
finished criticising the terms included in your definitions,” 


‘We must have a limit of height for a ‘shrub,’ I have seen 
plants 150 feet bigh, which forked at 2 fect from the ground, 
each new trunk gitthing at least 5 feet, Are such plants struds ? 
Since answering Sw. T find that Sir Joseph Hooker also limits 
the height of a shrub, 


8“ By ‘bolo’ I should with you have understood ‘clear stem,’ 
‘otherwise stem and bole coma to the samo thing. We give trecs 
oles by pruning or close planting. ‘The stem of a felled tree may be 
ont up in various ways for timaber, but then I think all ides of ‘boles’ 
ceases and we get to logs, 

9, In placa of ‘Vall! which Sw. also objects to, would there be 
objection to continue to use the words folling * for timber and ‘cutting* 
for firewood, ‘Viol’ I dislike on account of its vagueness. Applicd 
fo a forest it includes such things as honoy and elephants. In 
certain inaccessible forests this may be the only yield. Reserve is 
undoubtedly ‘highly objectionable’ in the sense in which you propose 
to employ it. I have used the words ‘standards’ snd ‘coppice- 
under-standards’ for the last ten years, and I should imagine no terms 
had a more established currency. 

10. Light-demanding or Light-loving would I suppose be equally 
clear; the latter ecems preferable, 

11. “Is there anything to be gained by endeavouring to substitute 
‘yogeneration "for reproduction’? ‘Regeneration’ smacks very much 
of theology in English, while ‘reproduction’ is one of those words 
understauded of the people which it is very undesirable to endeavour 
to replace. Talk to a Revenue Officer of the natural reproduction of 
a forest and he will understand you, Begin on regeneration and he 
will glance et your pockets for tracts.” 
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‘The word ‘regeneration’ has been in use in India for the past 
165 years certainly, and it is in current use in England (lege 
« Jonmal of Forestry.) 

12, “On first reading your definitions I resented the word 
‘epicorm.’ Shortly afterwards in describing # Casuarina plantation 
Tfonnd myself using it unconsciously. 1t is exprossiva and supplon 
a want, 

18, I must join emphatically in the protest that has already 
Deon raised against the use of an uiterly* nnknown word for such 
® common treo as Acacia Catechu, What could be neater to your 
hand than ‘tho Catechu-Acnsia’ if you wont to give a colloquial 
name to a common tree, If you persist in this ugly duckling, you 
must tell us how it is to be pronounced, whether as the Huglish 
word ‘cnro’ or whether ‘khair’ is phonetic spellinj 
. 14. “Tnotice you do not approve of the abbreviations of Dicoty= 
dedon into Dicot and AMenocotyledon into Monocnt. Might not the 
abbreviations (which [ believa are enrrent to a considerable extent 
Among practical men) be inserted in brackets, 

15, LT agreo with the criticisin that has been made that ‘gre- 
garious’ and ‘social’ would be liable to be confounded, Would not 
“associative” he less liable to be misunderstood than social. One 
talks of teak, &e., never forming pnre natural forests, but growing 
always ‘ aasociated ’ with other pecies. 

16, “As a general criticism, I would offer the remark, that 
Joking at the arrangement of the valuable inatter in your * Bylvi- 
culture,’ there is too mnch heading and sub-heating, with back 
references through series of numbers great and small, At page 7 for 
instance, under 111d, (it is very like « Budget | !) we have an enumer- 
ation of injuries cansed by fire, each injury numbered ; then below, 
the reasons of the injuries with numbers to correspond. Could 
not the reasons follow the injuries, and thus do away with two 
series of reference figures? 1 nmst admit, that on reading the 
pages throngh I haye not grasped the prineiple on which the informa- 
tion is arranged, Ina book of roference the sine gud non is to ba 
able to lay one’s finger on a point at once, is ib not? It would 
facilitate reference if the subject of each chapter could bo printed at 
the ead of each page, and if all general information preceded the 
descriptions of classes of forests and individual species.” 


It has always been my intention to do this when the Notes 
are printed as a separate book. 

17, _ With regard to the enquiry about fires in Littorat Forests 
(page 78). If the Casuarina plantations on tho Madras Coast ara 
Pus in this class, then fires do oecesionalty occur, even when the tres 
js growing on pure shifting sand, and thore is nothing bnt the tree's 
own leaf-deposit to burn, but they are yery rare. [have scon a 
quarter of an acre in the middle of a Coast Casuarina plantation 
Killed by fire, The fire was of the lightest character, but Casuarina 


RP 


name used by more than two-thirds of the populativa of India ia aurely 
not an “utterly uoknown word.”—E, E. F. 
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in extremely sensitive to firs. If the Casuarina plantations on the 
Madras Const aro to be classed ' Littoral,’ where will you pnt the 
equally fino plantations of Casuarina on the highlands of Mysore, 
whero the trea flourishes wherever thore is moderate moisture up to 
5,000 fect? In point of appearance there is nothing to choose be- 
tween the best planting in both localities. Yon will be able to 
draw your own conclusions from the figures of growth which will 
shortly be published, but practically the class of forest is tho same 
whether on the const or inland. 

18. “I doubt if the distinction of cold weather leaf-shedders and 
hot weather leaf-shedders is useful in low latitudes in India, where the 
cold weather and the hot weather morgo into the dry season, In the 
contral hill forests in Mysore, the time when there are most trees with- 
out leaves, is between the cold weather and the hot weather in March, 
when the dry N.R. wind is strongest, and this season coincides, or 
follows by abonta fortnight, the most dangerous period of the fire-sen- 
son. Many troes are evergrean all through the dry season, most trees 
inplaces where there issubsoil moisture. Some leaf-sheddera get their 
eaves earlier than others, but I think quite independently of the 15° 
of mean temperature which marks the difference between the cooler 
andthewatmer weather. In the lower, drier, hill forests, Hardwickia 
Dinata is the first in loaf. It is usually in all the beauty of ite young 
foliage in the early part of March or the second fortnight in February, 
and suffers in consequence from fires. Boswellia thurifera, its most 
common associate, loses its foliage later, bnt irregularly, depending 
on subsoil moistnre, These two epecivs characterize the drier and 
hotter of the central-hill forests; there are tracts where these species 
are gregarions. Would you call this class of forest ‘cold woather 
Joaf-shedding? or ‘hot weather lonf-shedding’? I see you class 
Hardwickia binata forest as hot weather Teaf-shedding. It is in 
Mysore the onty tree I can recall as a distinct cold weather leaf- 
shedder, Schleichera trijuga in the western teak forest of Mysore 
comes into lenf when the hot weather is about half over, #.e,, later 
than Hardwickia binata in the hill-forests, These two species are 
remarkable as tho first in leaf in their class of forest. 

“may mention, that in the central-hill forests in Mysore, in a 
locality where teak and Hardwickia binata ocont, either gregatious, ot 
associated with other trees, tenk occupies the cool moist upper 
regions of the hills, Hardwiekia binata and Boswellia thurifera the 
lower portions swept by the dry wind from the platewn, Sandal 
Boing scattered hers and there over the whole area, anywliere where 
there happens to be natural or accidental protection froin fire. ‘This 
Gistribution ig well marked in the Canvery forests (about 120 
square miles) on the southern frontier of Mysore.” 

In Central India, including the Khandesh District of Bombay, 
Hardwickia dinata loses ils foliage al the end of March ot be- 
ginning and even middle of April, while the Boswellia is leaf- 
Tess by the end of December. If in Southern India the Hard. 
wickia sheds its foliage in February, then I must alter my 
classification or introdues some remarks to that effect. 


19. “Abpage Sl—is ‘ direct’ as clear or as descriptive as ‘in situ’ 
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sowings; sleo, I think ‘in eitu sowing’ is the moro common ox- 
ression, In what follows with regard to nurseries and planting, 
differ fom you on many fundamentel points, Different ayste 
are suited to different localities, On the Madras Const, Casuarina 
planting appears to cost about four aunes per etalihed tee, whether 
in private or in Government plantations ; in Mysore the cost is from 
‘one anna to one-and-a-half annas depending on seasons; one-and- 
a-half annas is the cost of planting # pitted area twice over. In 
Madras there aro no pits, in Mysore there is no watering; in the 
former most of the expenditure is for watering ; in Mysore for pitting. 
T look on the perfection of planting as that in which the nursery 
plant can be taken out of the nursery and planted whero it has to 
grow without any change of conditions, One has much to walearn of 
whet one has seen in Europe of planting in easy moist climates.” 
‘Does Kap Hann mean that if a certain species is selected to 
be cultivated in a given locality and soil, in which its growth 
is slow and languishing, we must plant out weak, miserable 
seedlings raised in a similar locality and soil? What is then 
the uso of nurseries? Why not. always sow in sitw, for that 
would be the very perfection he aims at? Under no other cir- 
cumatances could a “change of conditions be avoided.” 


Mr. Prevost. 


"On pago 402 of the ‘Indian Forester’ for December 1882, you 
state two facts, which, allow me to explain, aro not qnite correct. 

1. “Goats swallow Babul seeds, but when chet the end ¢gect 
the seeds and do not pass it through their stomachs: this is only done 
by cows and buifalos, I havo had 2,000 goats out daily in my 
Babul Bans, and agree with the villagers that the seed falls from their 
mouths and does not pass through them. 

2.“ Again fire often ravages the Berar Babul Bans. Ag a rule, 
the Bans are the grazing ground of the village and, therefore, all 
grass is gone by the hot weather, Tence their comparative iumu- 
nity from fire. Bat I had two small fires this year in iny Babni Ban, 
and formerly, when this Ban was a District Forest, it often was 
burnt. All the Bans in Berar have a dense growth of very corse 
gress and woods in them.” 


E, B, Feryanoez, 


A JOURNEY THROUGH CHAMBA. 
(Continued from page 20). 
8¢ July.—To Bhandal, about 9 miles, A very pleasantm arch 
all along the valley of the Siul just above the river, the road 
being never very fat away from the water, and with the pleasant 
oar of the etream sounding in our ears, There is what is called 
a “Forest House” at Bhandal, but “hut” would be a more ap- 
propriate term, as it only consists of two amall rooms, nothing 
elee; not even a bath-room, and ag the walls are plastered with 
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mud, the place does not look inviting at present, ‘There are m 
few grand, ragged deodars near the house, very gnarled and 
erooked, and the place is the abode of a Devi, for just in front 
aro two large “lingam” stones, ‘There was a fine stone bull 
here till a year ago, but a French traveller simply stole it, there 
is no other lerm, for he just packed it up and tool it away, I 
hhave no doubt it will adorn his family mansion with ‘some 
charming story attached to it. Immediately alter our arrival we 
went down to the stream below and had our usual bathe, there 
was a fairly deep comer, and as the water was not 6 all cold we 
enjoyed it very much, ‘While dressing, a deputation waited on 
us, and requested the honor of our presence at a great wrestling 
tournament, which was just about to commence on a pretty little 
aidan on he other side of the stream. A. stalwart Cashmiti, 
‘one of our Timber Contractors, carried us over on his shoullers, 
and we seated ourselves on the grass and waited for the business 
to commence. At first we did not take much interest in il, as 
it was tho ustal slow native wrestling, head to head waiting for 
achance, or else one man sitting on the ground and the other 
holding him tightly round the waist trying to heave him over 
on his back; but we soon began to know the different competi- 
tors by sight, and to become interested in the different straggles. 
We enquired into the history of the tournament, and found it 
was a gathering of the clans of the Bhandal Valley, a sort of 
athletic meet “promoted” by a person whom they called the 
“Mali,” who was giving the prizes. There were regular heats, 
the loser dropping ont of the contest. After a time it heeame 
evident that the “cracks” were two fine men, by name Shimpré 
and Samdé, whose history we learnt, Jhdmpré, a middle aged 
man, with long hair, a very hairy face, and a “ eormgated” 
row looked not unlike a bear; he was a blacksmith by trade, 
and had at one time been the cock of the walk, and taught the 
young men; in time, however arose, or rather grew up, Samdé, 
an artist in pottery, otherwise a ghurra maker, a very fine 

oung man, face quite smooth, fine Inild of bodys abd he, having 
Tearnt the seience from Jls‘mprd, aud having youth and activity, 
overthrew tho old champion. As popular talk went Thampré 
would rather not meet Samd4; this served to give us quite an in 
terest in the affair, and we at once offered two prizes, one for winner 
the other for loser if they would “try a fall?” ‘Thore was some 
difidence on the part of Jhfmpré, who Lad a sprained thamb, 
Dut at length, having gono through tho usual ceremonies, of 
eating a little earth, putting their caps on the ground and 
shaking hands as in the “ring,” the battle commenced. They 
had diflerent modes of engaging ; Shdmpré would go back: about 
fa dozen paces, ‘then come running up sideways till he got close 
to his opponent, and flop down into a stooping attitude with his 
hands on his knecs; Samda merely stood and waited. I suppose 
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they were at i for three or four hours, sometimes exasperating 
us by the patient way in which one strove to get a good grip, 
and the other merely undid his hands; after a good deal of this 
Th&rapef suddenly dropped on the ground, and by a movernent 
quick as lightning, hurled Samdé over on his back, hut tha latter 
was like an eel, and as he fell, managed to turn, 60 that only the 
outside of one shoulder touched the ground, I was referred to 
ut gave it as no fall, it being necessary that both shoulders 
should he on the ground. They began again, but though we 
stayed till nearly dusk, neither had gained any advantage. T 
pierced, however, to maka Jh4mpré a present, as he at any rate 
ad obtained a “try? Chere was an amusing incident besides 
the above; a nice looking young man with a comical expression 
of face, entered the arena, and noticing his likeness to a friend, 
we dubbed him “Ker” at one ; well, opposed to “ Ker” came a 
stranga figure whose appearance seemed familiar to me, and it 
turned ont to be my peon by name Sohun, he is » Muzhi Sikh, 
and has hair about 2 fect long, and wore a pugari to keep his 
flowing locka in place, Ie and “Ker” engaged much to the 
amusement of all, for Sohun’s puggri, every now and then eame 
off and down came his hair; there was no fall on either side, 
but it seemed to me that “ Ker” was only playing with him, so 
Tealled him aside and offered him a rupee if he would throw 
Sohun, who was vapouring to somo bystanders. “Kor” at 
onee ran back into the ring, and peremptorily called to Sohun, 
and at it they went; in about two minutes he had Schun with 
his back downwards, but holding himself clear of the ground, 
and vainly endeavouring to save a fall, but “Ker” simply sat 
on his chest and flopped him down with both shoulders touching 
tho ground, we gave “Ker” his rupee to his great delight, and 
then went back to the house, having enjoyed ourselves im- 
mensely, 

To-day I found for the first time Aspleninm eeterack and A. 
japonicum and Osmunda regatis, barren froud only; as the fertile 
‘frond dies down early in the summer; it was growing on a rock 
on the river bank below Bhandal at about 5,500 feet, Next day 
we marched to the village of Pringal, where our tents were 
pitched on the roof of one of the village houses, as there was no 

lat space available anywhere near. [had often heard of this, 
but never quite believed it till now, it was a very good eneamp- 
ing ground, aa it happened to be rainy weather; had the sun 
been out we might have found the village odours rather over~ 
powering, as it was, we were very glad to be on such a well 
drained place. The road from Bhandal to Pringal is very pretty, 
a change of scene almost at every corner, but it is rather an 
exasperating road, as it goes vp and down in the most purposeless 
way, sometimes dropping down very steeply only to ascend 18 
steeply, simply to avoid a rather large stone; any hill pony can 
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go over it with enee and safety. On the way wé went up into 
tha Chadbent Forest to see some logging works, and one thing 
that struck me was there being no necessity to bark deodar 
trees at felling, for every particle of bark is rubbed away in the 
descent to the water's edgs, ‘Thera are some fine ash (Fraziaue 
Scribunda) in thie forest, of which we have cut afew for the 
Lahore market, but the wood is go heavy, that I fear it will be 
along time before the treacherous Ravi yields up the logs at the 
Shéhdara Depdt. 

‘We saw our first bear to-day, and this fact will, I think, show 
that they aro not the common “ blackberries on every hedge”? 
that some people try to make one believe; here have we heen 
ti ing for three weeks over all sorts of com and never 


ght a glimpse of one; I do not say we ever tried to find one, 
but still, considering the extent of country we have covered, wo 
should have seen some were they so very common, Our bear 
happened to us in this wiee—we had just come in from Bhandal 
and settled down comfortably for the evening, when on the 
opposite side of the stream my eye caught a small black object 
among the tall balsams; I thought it moved, but was not certain, 
and Jazily regarded it, after looking for about ten minutes I felt 
sure it moved, and presently in ran an excited guddi with the 
news of a bear, and showed me my black spot; we huddled on 
our clothes and boots as fast as we could, and ran down to the 
stream and across; then a pamping pull to a spur above where 
we had seen the bear, there he was, sure enough, but rather 
indistinct in the darkening daylight, among the tall balsams; 
wo tried to get nearer, but the ground and jungle would not 
admit of it, so there was nothing left but to “draw a head” on 
“friend bruin,” (as the writers in the “Asian” have it,) and as. 
I was firing with a smooth bore at sixty yards, I had to aim 
carefully ; I hit him, but eaw that he went away, however I ran to 
the plaes and oond blood, which we tracked for some distance, 
and then had togive upasit was nearly dark; as luck would have 
it, this was the only day on which 1 was without a rifle; I had 
carried it with me every day till we got to Bhandal, and had bee 
come 80 sceptical of bears, that I left it at the Bhandal Forest 
House! Along the road from Bhandal I saw a good deal of 
Osmunda regalis, but nothing except barren frouds, 

Next day (10th July) we left our camp standing at Pringal, 
and walked up to within 8 miles of the Padri Pass, the road is 
a very fair one, pasaable for ponies all the way, but is very uneven. 
It raived heavily at times during the day, butcleared again. ‘The 
forests up the Bhandal valley, lying as they do noar a fair float 
ing stream havo been nearly cleared of all good trees, and will 
require manch time to recover. We saw another bear to-day, a 
long way off on the opposite side of the valley, much too fur for 
us to go alter him. ‘The ferns near Langera and above are very 
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good, especially in a damp corner under a cliff just under the 
village. I found in one spot Osmunda Claytoniana ; Polypodium 
Phegopteris; Athynium fimbriatum ; Aspidium Thomsoni; Lastrea 
dparsa ; and a variety of A. Sidi semina—higher up towards 
the Pass some very fine Cheilanthes subvillosa aud Cystopteris fra- 
gili, I have not yet found dapleninm oiride, at which Yam 
rather surprised, as I fully expected to get it about this part. 

Next day we retraced our steps to Bhandal ; the day after, a 
long march into Manjir, where lives the ex.Raja of Chamba, 
Gopal Singh, who was deposed by the British Government in 
favor of his son, Raja Sham Singh, who is at present a minor, 
‘The road from Bhandal to Manjir is very fair to the crossing of 
the Siul river, then there is a rather titing pull to the top of the 
range, and then a vile road down to the village of Manjir, 

On the 13th I went back to my head.quorters Kalatope, From 
Manjir, there is an excellent road along the river to a fine wooden 
bridge ‘across that, and then at an easy gradient up to Pokti, 
I rode go far and walked the rest; at Lhe bottom of the hill below 
Poli I found anew fern (to me), which has. Leen pronouneed by 
the Kew authorities to be Notholana vellea ; 1 missed it on my 
first jonrney this way, and yet it is qnite common here. After 
leaving Pokri I went down to the river Ravi and erossed on “ muss 
sucks,” and then took a bee line up to the Chil Bungalow, and 
home through the Kaltope forest. “[ expected to find the usual 
“drais” or “sarnai” with a charpoy at the river to take me 
across, but, was disagreeably surprised to find only a big museuck, 
and on this [had to lie somehow with my feet dangling in tho 
water; however it wasa novelty, and that is something to be 
thankful for. T reached home by 3 o'clock ia the afternoon, after 
a very hot and tiring walk through Chil forests, 

Since writing my journal I see a letter from “B. P.” 
asking me about the “ Kéus punjabensis.’ He is, 1 think, right 
in what he saya, but the names are so puzzling, that I am not 
yet clear which is Pis/acia and which Aus, and must look out 
for the flowers this year (1883). ‘The local name for Pistecia ap 
pears to be “ Kakkréran, ” for no one seems to understand “ Kak- 
kar.” Tam now disposed to think that all the trees I have noticed 
ate Pistaeia and none Rhus punjasensis, I have seen a good 
deal of Pistacia wood in Chamba, and its color seems much lighter 
than the Simla wood; it takes a beantiful polish, but is certainly 
given to warping as “B, B.” points out. 


J.C. McDonzut. 


THN BALSAM. 
‘Tars favourite annual is one of the best we have for brighten 
ing up our gardens in the rains, and during the flowerless months 
in the beginning of the cold season. The wild species, Impatiens 
2a 
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Baleamina, from which our garden varieties have sprung, is a 
native of India, and is principally found growing in damp, 
shady places in the lower Himalayan vaileys. ‘The wild plant 
has a beauty of ita own, but from a florist’s point of view it is 
not to be compared with the variously colored, double flowering 
cultivated varieties, It is grown in most of the European and 
Native gardens throughout the country, but unless the plants 
have been raised from imported seeds, the varieties met with are 
not far removed from the wild species, It is possible to raise 
plants from Indian grown seed with flowers liltle inferior to 
those of the best Camellia and Carnation flowered varieties of 
European nurserymen’s catalogues, and as raising one’s own seeds 
ia a pleasing and profitable occupation, I shall, further on, describe 
the most certain method of secnring a strain of good acclimatized 
Dalsams, The coarse weedy strains will exist without any care 
or trouble, but in order to have well grown plants of good va- 
tielies in flower from July until November, a little attention 
has to be paid in selecting the dates for sowing, and also to their 
treatment during progress of growth, 

‘Tho first sowing should be made in tho beginning of June, 
and continued every fortnight until the beginning of September. 
The seed pots should be kept under the shade of a tree, or covered 
by mats or any suitable shading material until the seeds germi- 
nate. As soon as they have germinated, shade should be gradu 
ally withdrawn until the seedlings are able to stand full exposure 
to the sun. When the seedlings are two or three inches high, 
they should be potted singly into small pots, and again shaded 
for a day or two until they have made fresh roots. In the course 
of ten days or a fortnight they will be ready for a shift into a 
larger sized pot, and the same process should be continued until 
the flower buds begin to appear. In order to have good epeci- 
men plants, three shifts shonld be given during their progress of 
growth, but if time cannot be spared, and if the proper sizes of 
flower pots are not to be had, only two shifts need be given. Tt 
i a good plan to see that the malt does not neglect to shift them 
ns soon ag ready, and that he uses the proper sized pot, As a 
rule, when left to his own devices, he will transplant them from 
the seed pot into one of the largest he can Iny hold of. ‘The re- 
sult of his treatment is tall weedy plants or total loss from. 
ourness of sell and damp. The gradual transplantation from 
asmall sized pot into a larger, is a very important matter, and 
whould never bo neglected when specimen plants are desied. 
‘The soil should be light and rich, and the pots thoronzhly dred 
ed. I find the following to be a very suilable mixture’ of soil, 
viz., one part loam, one part old cow or stable manure, ove 

art leaf mould and one part sharp river sand. Water liberally, 
tnt take care that the soil ia the pots never becomes sour owing 
to defective drainage. 


A YHRE YIELDING BALSAM OF COPAIDA, ETC. 298 


In order to save scods from the Camellia nnd Carnation flow. ° 
ered varieties sent out to thie country by European nurserymen, 
the sowings made from the beginning to the middle of July, 
should be specially looked after, Sowings made provious to that 
time generally fail to produce seed, owing to damip, and those 
made later fail owing to onl. When the planta are deneely 
branched, thin out the Interal shoots, 80 as to allow of all those 
remaining to stand clear of each other. If the strain is a good 
one, the flowers will be very double, henee many may fail to pro- 
ace sead, and those that do, only produce it in small quantities. 
As they seldom all fail to produce a few seed pods in October and 
November, a few ripe scods are generally obtainable. These 
should be carefully stored, and kept until the following July, and 
sown between the beginning and middle of that month. The 
flowers from the acclimatized seed of the first season are invari- 
ably of poor quality. Many arc single and scmi-donble, and a 
few double, but inferior to the flowers of the previous season, 
grown from imported seed, The best double flowering plants 
should be selected as seed bearing stock, and kept as far as possi- 
ble from the plants with single and semi-double flowers. If 
selection and isolation is carefully attended to, it will be found 
that the proportion of good double flowers will increase yearly, 
and in the fourth seagon, out of hundreds of plants scarcely any 
single or semi-double lowers will be met with. ‘The strain of 
acclimatized balsams you thus secure will seed freely, and possess 
flowers nearly of equal merit to these of the best imported va- 
rieties, ‘They aro also much hardier and not so subject to damp 
off during periods of excessive rainfall. 


WwW. G, 


A TREE YIELDING BALSAM OF COPAIBA IN THE 
GHAT FORESTS OF COORG. 


Tats promises to be a valuable discovery. Its history ia rather 
curious one. Mr. A. ls. Tod, who for some years has been 
resident in theee forests, happened on a tree two or three years 
ago, which when cut into yielded an oily liquid, which gushed 
out copiously from fissures in the heart of tho tree, He did 
not think much of it at the time, but a month or two ago, I 
shewed him a compilation of information all about rubbers, 
published by Messrs, A. M. and J. Ferguson of Colombo, th 
editors of that useful periodical “The Tropical Agriealturi 

Amonget the various papers about rubbers collected in their 
Jittle book is one by Mr. Cross relating his experiences whilst 
hunting up Ceara and Para rubbers, and also a short account of 
the Balsam of Copaiba tree. On reading this Mr. Tod said at 
once that his oil tee behaved exactly like the Copaiba tree 
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described by Mr. Cross. He did not know what the tree was 
like, nor where to look for it. Luckily, however, he was making 
a clearing for a teak plantation at Kootampolle at the bottom 
of the Perambadi Ghaut, so orders were given to the fellers to 
report any tree which spouted any liquid from ite centre. It 
was not long before one was found, and some of the liquid 
collected, It wasa thick oily substance of a claret red. On 
comparing it with “xe medicinal Balsam of Copaiba, I find the 
latter is not so thick and is a yellow colour, and also has a more 
pungent odour, though there is no doubt that our liquid has the 
characteristic smell in a less degree, 

I have just returned from an expedition to Kootampolle, 
where Mr. Tod and I hada great search for the tree. The 
clearing had in the meanwhile been burnt, and the tree therein 
charred, so that we had little to go on, except tho Jeaves which 
had been gathered from it, and on cutting into the trank we 
saw the structure of the wood. We also noticed that it was 
not a buttressed tree. ‘These two points were indeed all we had 
to go on for a long time, for in these heavy evergreen forests, 
it is very little that can be seen of the leaves of a treo unless of 
very peculiar shape, ‘The first day we were quite unsuccesstul, 
‘The second we began by searching this clearin, and soon found 
several stumps which had the liquid still standing in them, 60 it 
was evidently a fairly common tree, We then looked very care. 
fully xound ‘the edge of the adjuining jungle, and at last found 
a tree. After that it was comparatively plain sailing as we soon 
caught the characteristics of the hark and habit of trunk, whieh 
is pretty nearly all that one has to go on in these forests, 

Tatortunately the tree has neither flower nor fruit at this 
time of year, But Mr, Tod is going to have one felled every 
now and then until he ean get the flower. The leaves are 
somewhat like the Plerocarpus narsnpivm, lut very irregular in 
size, varying from 2 to 5 inches, also in shape, being sometimes 
lanceolate sometimes ovate, I enelose a few specimens. 

Tam sending the liquid home to be reported on. From the 
second tree we operated upon, we obtained two different liquids. 
The one the thick oily stuff already described, and the other a 
yellow watery fluid with a very disagreeable smell. I thought 
at the time, that, this would turn out to be the true balsam of 
copaiba, and so sent off soue of it to England, as well as the 
oily fluid. But on further examination I fear it is useless, 

will send the London report on the liquid to the “ orester” 
as soon ag I receive it. 


F. B.D. 


Pia. lL 
Fautrat in France, 1877. 


Fia 2. 


Rbermayer in Germany, 1812. 


ae aE, dealers aoe ¢ ia 
Height [Temperature] Tompersture | | paeyy (/Tomperatare 4 Temperature 
e+ comparatively A comparatively SBN LZeomparatively’4 comparatively 
ur +08 “0-8 oo 07 ? 
Uy 
Inside 
Go Outside Outside 
the foroat 
46 CG oro “ y Yin ono 
Treally 507°) (really 49°6%) 
Fro. 3. 
Comrauativm Tanun ov Minmts aso Maxims win Tx OOTBH 
are ay 4°66 ag #TANOARD, 
Outside 
Min Max. 
' +18 pase 
i 
8 
z 00 00 
z 
= 
(really 41-0 | _ 600) 
a) 2 
oe yy 
Pe 47 2 
23 ai Lok 
a 


45-9 Loot 


Fautrat, 
France 


{ 


46 toot 


RESULTS OF FOREST METEOROLOGY, ETC. 295 


RESULTS OF FOREST METEOROLOGY AS HITHER- 
TO PUBLISHED BY EBERMAYER IN GERMANY 
AND FAUTRAT IN FRANCE*+ 


In order to find what effects forests have upon the atmosphere 
and climate of a country, the first step is to ascertain the actual 
conditions of the air inside and outside the forest. 

Ebermayer’s work, published in 1873, shows that 4-7 feet above 
the ground, the air inside good forests in Bavaria is 1° cooler 
than the air outside. In the crowns of the trees, which we may 
take as 40 feet high, the air is 0°-7 cooler than the air outside at 
4°7 feet from the ground, Fautrat, in experiments which suc- 
ceeded those of Ebermayer, went further Ly ascertaining the 
temperalure of the air ontside of the forest also at a greater height. 
He observed at four places, namely 4-6 feet above the ground 
inside and outside of the forest, and at 44°9 feet above the ground 
inside and outside, ‘Taking again the lower observatory outside 
the forest as tho standard of comparison, his results are shown 
by the following atatement, vide Mig. 1, 

I subjoin a statement of similar form with Ebermayer’s results, 
vide Hig. 2. 

Fautrat obtained his figures as the means of daily minima 
and thaxima, Nbermayer as the meana af 8 a.m. and 5 pat, ob- 
rervations, Neither figures ave therefore true means, and it must 
be remembered that the true means might give quite different 
comparative results, For instance, Ebermayer’s figure — 1°-8 
near the ground inside of the forest changes into — 04 when 
the menns are calculated from Ebermayey’s daily minima and 
maxima, 

‘Until true means have been ascertained, we can only give 
the general rosults of observations in Central Europe as follows, 
‘The mean between daily maxima and minima is iu the forest 4°6 
feet above the ground, about 1° Fahrenheit lees than in the same 
height on a meadow outside, At 46 feet from the ground, just 
above the crowns of the trees, the air of the forest and of the land 
outside is of the same temperature, anda trifte (0°22) higher than 
4°6 feet above the ground outside, 

Small as the differences of temperature are, it must be borne in 
mind that very considerable effects may tale place, accompanied 
by comparatively insignificant changes of temperature in the air, 
which interchanges so easily. In India the differences of tem- 
peratura will he very much greater than in Central Europe. 

The diagram (Fig, 8) shows what influence the clevation 
above the ground and the forest bad upon daily minimum and 
maximum temperatures. 


* All méasures in English inchos aud feet, and all tomperatares in degrees 
Fabrenbeit. 
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Taking the temperatures 4°6 feet above the ground outside of 
the forest as standard, we find in all the other positions the mini- 
ma higher and the maxima tower, The differences are not equal, 
Dut they average about 1 degree in the French experiments and 
8 degreea in Germany. 

Ebermayer determined the vapor tension inside the forest and 
outside ata height of 4-7 feet. He found it 0°31 inch inside 
and 0:30 inch outside. These figures differ so little, that we 
may say tho tensions are practically the same, If therefore 
Ebermayer found the relative humidity more in the forest than 
outside, the difference must almost entirely be accounted for by 
the lower temperature inside of the forest. His figures are 85% 
inside 78% outside. 

Fautrat has for deciduous forest at the height of the crowns 
(45-9 feet) 73% and 709% respectively. or pine forest he has 
following perventages :— 

Relative humidity. 
Inaide, Outside, 

89-4 foot height, 68%, 61%, 
4-6 feet height, 7491, 6095 

Taking all the above data together, we may conclude that near 
the ground the vapor fension inside and outside the forest were 
practically the same, that the relative bumidity near the ground 
was in the forest about 70%, at the height of the crowns over 
the forest, 75%, near the ground outside 65%, and at the height 
of the crowns outside of the forest also 65%. ‘These are, however, 
merely approximate figures, sufficient to give a general idea 
of what differences prevail, The real determination of the mean 
relative humidity, talking in all hours of day and night, eannot be 
said to have been made in these cases, and the results might be 
different if the real means were ready for comparison. (Whilst 
Fautrat found the outer air comparatively richer in vapor higher 
up, the experiments at Dehra Dun in 1888, show the air at 68 
feet to have about 5% less relative humidity than at 4 feet from 
the ground). 

Assuming it to be proved that the air in the forests is relative- 
ly moister, it depends now how much interchange takes place 
between the air in the forests and the outer atmosphere. Before 
however this can be traced, a further examination is of the utmost 
value, to determine the temperature and the moisture of the air 
above the forest and above the outer land at a height about double 
that of the forest trees. ‘This hasapparently not yet been done 
in Europe, and it would give very important results im India, 
where all the offects of the forests must be greatly intensified, 
owing to the hot climate and the great changes in the state of 
moisture during different seasons of the year. 

‘As regards the rainfall, Ebermayer made no comparative ex- 
periments between the forests and the outside, but he believes 
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that in uniform plains the influence of the forest upon the quan- 
tity of rain is very small. Tt increases with the elevation above 
the sea, and in summer. 

Fautrat set up rain gauges over the forest and at the samo 
heights above the ground outside, @ deciduous and pine 
forest together, he obtained 35:1 inches of rain over the forest, 
and 33:3 inches of rain over the outer land in a year, This 
means a difference of 5 per cent. in favor of the forest, 

In view of this result I must, however, refer to the undoubted 
fact that especially in cold weather the more elevated rain gan- 
ges receive leas rain than those nearer to the surfaee, so much #0 
that in one case the rain collected at a higher elevation was only 
one-half of that collected near the ground. If we consider the 
upper limit of the forest as a second surface, and apply the above 
tale to it, the rainfall on this surface (formed by the crowns of 
the trees) should equal that neur the ground outside, The raine 
fall on the raised platform over the outer land should be less than 
near the ground outside, Hence naturally the rainfall on the 
high platform outside will be less than amongst the crowns of 
the trees, and this fact might thus prove nothing at all in favor 
of the forest. This applies also to Mons. Fautrat’s resulta, 
The matter should be further enguired into by having also rain 
ganges near the ground outside, and also at a height double that 
of the trees over the forest as well as outside. 

Fautrat placed also rain gauges on the ground inside of tho 
forest, ‘The comparison between the results with rain gauges 
near the ground and with rain gauges above the crowns of the 
trees shows how much rain was intercepted by the foliage, Fant- 
rat found the interception equal to 40 per cent. of the rainfall 
which reached the upper surface of the forest. 

Ebermayer’s figure obtained from seven stations is 26 per cont. 
Fautrat had only two stations. Giving in the ease of each author 
credit for the number of stations, we arrive at the round average 
figure of 30 per cent. as the intereeption of rain caused by the 
foliage of fully stocked forests (pine and deciduous) in Central 
Europe. 

Bhermayer and Fautrat have both made experiments regard~ 
ing the quantity of ozone in the air of forests. ‘There is not 
much difference in the proportion of ozone at different heights 
and inside and outside of the forests. The results deserve atten~ 
tion on aceount of the remarkable agreement between the ozone 
and the mean temperatures as given by each of tho authors. 
Fig. 4, There is least ozone near the ground inside of the forest. 

Ebermayer made a series of other observations, of which the 
most striking results are given in the following. 

He determined the temperature of the soil ut various depths 
from the surface to 3-7 feet, inside of the forest and on the sta+ 
tions in the meadows outside. 
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Inside of Ontalde of 
the forest. tho forest. 


Mean temperature of the soi 


at 8:7 feet depth, 18°-2 25°-0 


Difference, wu. 


‘Tho soil at 8-7 feet depth is thus on the moan of a whole year 
6° cooler than outside. 

‘The temperature inside of the standing trees was observed, and 
from two daily readings averages were calculated for the whole 
year. 


Height abova ‘Temperature in the forest 5 
the ground. of the trecs, of the al. 
About 40 feot-in the 
crown of the trees, + ATS 48-0 
About 4-7 feet, a 47 478 


In the crown the trees are 1° cooler than the air, near the base 
(4°T feet) the trees are 2°-1 cooler than the forest air surround- 
ing then, ° 

“Another experiment of Ebermayer was, that he set up mall 
veasels with 1 equare foot open surlace, inside and outside of the 
forest. He sheltered the vessels from sun and rain, and left free 
aceess to the wind, He filled the vessels with water, Lhen with 
moistened earth, then with moistened earth covered in the forest 
hy leaf mould. 

‘The evaporation of water in these vessels when water or mois~ 
tened earth was used, was in the forest only 87 per cent, of what 
it was outside. 

When the vessel with moist earth in the forest was covered 

with leaf mould, the evaporation was only 16 per cont. of that 
which took place during the same years outside the forest, in 
‘a vessel not covered with leaf mould, but otherwise treated in the 
same way. 
. The above facts must be well understood, otherwise they will 
mislead, ‘They are not meant to in.ticate the amount of evapor- 
ation which really goes on under usual circumstances in a forest 
and on the land outside, 

‘We find that the air inside of the forest is ina state which 
favors evaporation much less than the air cutside, but the Jorest 
soil retains water and keeps up evaporation at times when the 
evaporation outside is almost nil for want of water in the soil. 
Further there is all the evaporation in the foliage of the trees 
to be placed against the evaporation in low grass on the mca- 
dows. ‘The lower temperature of the air in the forest, the greater 
degree of moisture, and the diminution of the winds, are three 
causes bringing about the small amount of evaporation from 
1s with water or wet soil exposed to the forest wir. The ac- 
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tual evaporation in the forest the whole year round must, however, 
be so much greater than in the grass land outeide, as the total 
proportion of rain water which flows off over ground and under 
ground is less in the forest than on the grass land outwide. 


H. Wanra. 
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A MANUAL OF INDIAN TIMBERS. 


‘By J, 8. Gawarn, M.A., FP. 


We arb ashamed to say how long a copy of this excellont work 
has been daily staring ua in the face, but no one knows better 
than tho author himself that the Indian Forester is not often 
overburdened with that always much-coveted, hourly-sighed-for 
commodity—treisore. To review this book adequately would re- 
quire several long consecutive notices and many entire days passed 
among the severul thousand specimens forming the unique collee- 
tion of woods at the Forest School, We had vainly hoped to 
have been able to make for ourselves thisJeisure, but dismat has 
‘eon too strong for us hitherto, and rather than delay any longer, 
we will at once attempt to give some idea cf the book to those of 
our readers, who are so unfortunate as still to be without a copy 
of it, . 

The idea of writing euch a work arose during the prepard- 
tion of wood specimens for the great Paris Exhibition of 1878. 
Such a largo number of specimens of undoubted botanical deter. 
mination was collected, that the opportunity was seized of sup- 
plying a * good stock to the Royal Gardens at Kew and to other 
museums both in Buropeand America ;” as well as type collections, 
for reference and study by Indian Forest Officers, to the various 
Conservators’ offices in this country. The next and almost 
simultaneous step was to prepare a work embodying a correct 
description of the structure, properties and uses of these various 
woods, 


Every cireumstance was favorable for the preparation of such 
a book. The number of species represented in the collections was 
large, and included very nearly all the more important ligneous 
lante growing within the territories raled over by the Viceroy of 
Tndiat Moreover, nearly every epecies was reprerented by several 
specimens grown in various portions of those territories under 
various conditions of soil, climate and locality. A well orga- 
nized workshop was at hand, superintended directly by Mr. 
Garble, assisted by Mr. Smythies, and during part of tho time, 
also, by Dr. Warth, both of whom were specially deputed to aid 
Mr.Gamble, And last but not least, Dr. Brandis, tbe Farnzn oF 
Ivpian Forterey, was there present with his great knowledge 
and vast experience to start the work and direct its progress. 
The chief pointe of information recorded under each species are, 
to use, as nearly as possible, the anthor’s own word 
1, The coientific name, with synonyms. 
2. Selected vernacular names, 
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8. Description of the wood. 

4. Geographical distribution, briefly. 

5, Resord cet all available information regarding rate of 

rowth, 

6. Remite of al! experiments on weight and strength that 
it was possible ta quote, : 

7. General uses of the wood and of other products of the 
tree, 

8. List of specimens used in identification and description. 

Besides this, “some attempt has been made to notice even 
the species which have not been described. In some important 
genera, a list of known species and their geographical habitat has 
been given, in other genera other species of note have been men- 
tioned, and, whenever possible, notes regarding the uses and 
qualities of the wood and the other products off the trees so re. 
ferred to have been added. One great object in having thus 
mentioned other species has been kept in view, viz., to show 
Forest Officers and others who may have the opportunity, what 
4 have not got, and ao persuade them to help, by sending to the 

+ writer or to thé Forest School Museum, specimens that can be 

| described, and help at some fulure time in the publieation of a 
more correct and complete deseription of the Indian woods than 
ean now be attempted.” 

We hope all Forest Officers will heartily respond to this in- 
vitation, But the enumeration of those additional species also 
serves another purpose, For instance, onca, when we left our 
Kew Flora in the plains, we identified, with the aid only of the 
Manual of Indian Timbers,” Lexeomeris apectatilis (called in 
Kumaon Kapishi not Penwa, in Garhwal Péndu), Hypericum 
cernuum, and many other shrubs, complete strangers in those 
days, but our every-day friends since. ‘The lists of such plants 
have been compiled with great care and judgment, and will 
probably not be found to omit any described Indian treo or shrub 
of any note. 


The vernacular names given are fairly exhaustive, considering 
the great difficulty, that at present exists, of getting well authen- 
ticated local names. ‘This comes of course from all Forest 
Officers not being systematic botanists; but now that the De- 
partmont is sufficiently well organised, there ought to be no 
difficulty in establishing in each Forest Divisional office a wall- 
arranged herbarinm contnining complete specimens of every tree 


and shrub, and also of very characteristic herbs growing within * 


the Division in question. The Superintendents of our various 
Botanical Gardens and botanical Porest Officers would no donbt 
be very glad to name the specimens. In this way complete local 
lists of vernacular naines conld be prepared, and a general one 
for the whole of India would then simply he work for a compiler. 
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‘The plan just sketched would also ensure accuracy in defining 
e habitats of plants, At present few know that Prosopis 
spicigera is found in Nimar in the Central Provinces, and that 
uchanania angustifolia comes up as far north as Chanda in the 
same provinces, : 

‘The most important, as it is the truly original, portion of the 
Manual is the description of the wood and bark of the trees and 
shrnbs noticed. These desotiptions were usually dictated by Di 
Brandia, after full discussion with Messrs, Gamble and Smythies,« 
The generic and family characters were not discussed and egtab- 
Tished until constant practice had given facility in seizing at 
once essential differences of structure, For the descriptions of 
the later received wood specimens, as well as.of those given in 
the addenda, Mr, Gamble alone is responsible, although he adhered 
throughout to the original plan adopted, 

‘The main object of these descriptions is confessedly to enable 
the reader to identify by their means the species of any wood of 
which he is ignorant; but Mr. Gamblo very rightly warns him, 
“that there is no regular rule for determining orders and genera 
by means of the wood, for in some cases the structnya of the 
different component genera or species presents characters of avery °° 
dissimilar type.” But the same absence of a regular rule an - 
regards the structure of flowers and fruit ia the gréat stumbling- 
block over which 99 ont of 100 students of systematic botany 
come to grief, Would it be then rash to sugyest that we have 
perhaps not yet hit on the right method of examination and 
description of wood structure, and that wo are still in what may 
be called the Linnean stage of our subject? And may it not be 
that the systems of classification now adopted by botanists will at 
some future time have to be modified by their successors being 
compelled to admit among essential characters differences of 
structure of the wood ? * 


But without making any heretical suggestions, we moro than 
Tope that, “with a rather wider acquaintance with the wooda of 
India, we may be in a position to draw up an analytical table for 
the woods which are most chiefly in use in India, similar to that 
given at the end of the French Forest Flora.” And we hope 
that Mr. Gamble himeelf will forge for us this analytical key. 

We wish we could deal fully with the descriptions of the 
various woods noticed, but, as said before, time is our tyrant. 
‘We can only eay that the descriptiona are clear and pithy, Under 

* most of the natural orders the determination of genus and apecies 
follows easily, although our own eye wonld not tnfrequently 
assign differect shades and tints and occasionally even colours to , 
some of the specimens described. For instance, we would not 
term tho wood of Anogeissus latifolia grey. But on the subject 
of tints and shades guot Aomines tot sententia, e 
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Ina fow cases, owing to imperfect specimens being éxamined, 
some serious errors occur. Thus the wood of Boswellia thurifera 
in described as “rough, white when fresh-cut, darkening on ex- 
jostira, moderately hard.’ The existence of a dark greenish- . 
rown, often mottled heartwood is ignored. This heartwood, far 
from being rough, en be planed almont as smooth as teak. ‘Tha 
mistakes made in Brandis’ Flora, and which were clearly pointed 
out in an article, signod Tue Poon Satat, that appeared in the 
“Tadian Forester” of April 1881, are repeated in November 1881. 
Again, the wood of BauAinia Vablii is described as consisting of 
‘jrregalarly-bvoken concentric layers.” Really the wood con 
sists of ropo-likke masses of wood (Sacks’ Xylem) embedded in a 
red bark-like substance (PAloem). In other words, the atem con- 
sists of closed fibro-vaseular bundles, which for the first year or two 
aro necessarily arranged in a concentric manner round the cross- 
shaped pith, but lose all concentric disposition afterwards, as new 
bundles form near the circumference in the most irregular 
manner. c 7 
The case of the Bauhinia reminds us of a much felt desidera- 
tum in the Manual, viz., a Chapter on the Formation and Growth 
of Wood. Such a Chapter would have contributed very consi- 
derably towards a true comprehension of the rest of the book, 
+ the interest of which it would have appreciably increased— 
‘a Chapter embodying, in a more readable form than the heavy 
originals; the discoveries of German vegetable physiologists, and 
written with epecial reference to Indian trees and Indian condi~ 
tions of climate and soil, Such a Chapter, it is to be hoped, will 
+ now be supplied by the Manual of Indian Sylviculture in eovrse 
‘of preparation at the Dehra Forest School. 


Through the omission of this Chapter has erept in the error 
of employing the tormms “ concentrio rings” and “annual rings” 
as exact synonyms. “Annual rings” is the title of the fifth 
of the oight genoral hoads under which each species of wood 
is described. Inder the blind thrown by this misnamed head 
the eight distinet concentric rings in the specimen of teak pole 
from the Andanians numbered 1B 1346, and aged only 4 years, 
escaped notice, 


But these are mere trivial deficiencies in comparison with the 
unquestionably great value of the book, and must occur in every 
first essay in a now genre, Tho wonder is they are so few and 
insignificant, Having such volume already as a guide, the 
preparation of smaller, but on each individual subject fuller, 
Works of local scope, or of a now and improved edition of the’ 
original hook, will be 2 comparatively easy matter. In these edi- 
tions short studies of the destructive insects, to the attacks of. 
which each species of wood is liable, should, if possible, bo 
given. : 
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No Indian Forester, Engineer, Planter, Agriculturist or Mer- 
chant should be without a copy of this Manual of Indian 
Timbers, We are proud that the Indian Forest Department 
has within it the brains and industry to produce such work. 
To Dr. Brandis (who will never cease to have claim to the 
fratitude of Indian Foresters}, to Mr. Smythies, and last, but not 
least, to Mr. Gamble, who has to his sole count written half the 
book, and edited with conspicnons success the whole of it, we 
owe @ world of thanks. In the words of the old Roman Com- 
monwealth, Bene meruére de re publica. 


NOTE ON A RECENT CASE REGARDING DRIFT 
TIMBER, 


10 THE EDITOR OF THR “ INDIAN FoRESTUR.” 


81n,~I would ask, are not the Government sleepers in the Pan- 
Jab stamped or marked in any way? It strikes mo that if the 
sleepers found in the house of RAdé}Kishn had had say “J. 
11-’82” on them, indicating that they were “ Noveinber ’82 
sleepers of the Jhelam Division,” the case need not have ,s0 ex 
orcised threo tribunals, 

Siupiu Simox, 


Sy. Nores, Queries AND Pxrracts, 


A WONDERFUL TIMBER REGION. 


‘Vunv far weet indeed, in a lovely country which once belonged 
to England, but which was ceded to the United States in 1846, 
there grows the finest body of timber in the world. Fir and 
pine, and oak and cedar, of unsurpassed quality, and practically 
unlimited in quantity, clothe the mountains, overhang the rivers, 
and shadow the plains of the Puget: Sound district, in Washing- 
ton Territory. On a moderate estimate it is calculated that this 
region will. yield the enormous and unimaginable quantity of 
160,000,000,000: fect of valuable timber. The trees attain a 
remarkable de¥elopment, both of height and beauty. The yellow 
fir is frequently found growing toa height of 250 feet; the white 
cedar to 100 feet with a girth of over'60 feet;and the white oak 
to 70 feet; whilst ordinary sized specimens of the sugar pine 
yield from 6,000 to 8,000 feet of lumber each. For long after ite 
diseovery this marvellous store of timber remained undisturbed, 
its printoval quietness unbroken by the sound of the woodman’s 
axe,- But in 1851 8 eaw-mill was built on Puget Sound, and 


> thendoforward continually increasing insonds were made upott 
g. the forest, until to-day uo less than fifteen such mills are at 


work upon it, ‘The largest of these has a ontting capacity of 
200,000 feet fier dicen. During the year 1881 the export of 
Jumber from Puget Sound amounted to 174,176,700 feet, valued 
at nearly 2,000,000 dollars, and it is calculated that since the 
establishment of the first, saw-mill about 2,500,000,000 feet have 
been ont. Yet in spite of thie great tax upon them we are told 
that the forest remaitis, for the most part, in virgin condition, 
except for a short distance from the banks of the streams and 
estuaries. . It is, of course, too late for regrets, but one cannot 
help reflecting that the loss of this magnificent region was 
indeed a serious one for the British Empire.—Colonies and India, 
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TRANSLATION OF M. PUTON’S AMENAGEMENT 
DES FORWTS. 


B.—Conversion of Coppice wood into High Forest. 


General considerations.—I have explained in the first chapter, 
the reasons which make it the duty of the State to become the 
owner of high-forest, and to convert into such forest the greater 
part of the forest which it owns, and which may happen to be 
under the coppice régime. Theso reasons may to a certain 
oxtont be applied to the caso of Communities owning forest es- 
tates, sines they are small societies (having a perpetual legal 
existence), and in the vicinity of their estates, the Government 
aay possess no forest, although there is a great local demand for 
timber of large dimensions. 

Tt is often asked, why should tho forest belonging to a Com- 
mune be treated differently to that of a private owner? 

Why is it that measures which are wise and good in the case 
of private property aro not so when a Commune is owner ? 

tho roply is easy. High forest brings in much more in 
volume of material, chan cappice, but tho rato of interest on the 
capital engaged in a coppico managemont is much higher than 
that which is yielded by the capital in the case of high forest. 
Now in the French Communes there are in reality two classes 
which have a right to the produce of the woods ; the inhabitants 
as individuals, and the joint body as alegal person, ‘The inhab~ 
jtants do not care how the capital is invested : what they want 
js the grentest possible annual production ; and high forest 
management alone tends to this result. ‘The body also is mero 
ly the trustee of the forest capital, it cannot do with it as it 
pleases, it must transmit it, intact, to future generations, it is 
then not concerned with the fact that the capital is sraall or 
great, that it is invested at a high rate or a low; what it really 
cares for, is, that the annual yield should be as great in volume 
as possible, because this means « correspondingly large annual 
income, of which the body will have the disposal. [t may 

2x 
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capable of yielding timber, which private forests cannot yiold, 
and which’ there are no State forests, sufficiently near at Tend 
to supply profitably. 

Tf then a Commune possesses forest of which the capital is 
constituted, or is protty. nearly constituted for high forest work- 
ing, it will bo certainly best for it to adopt that régime. Tho 
inhabitants will gain’ most, so will the Municipal troasure- 
chest, and so will tho difforent industries in the locality. If, 
however, the requisite forest-capital is nob already constituted, 
then it may be a serions question whether it will be wise to at- 
tempt to undertake tho conversion of what does oxist, into a 
capital fit for high forest working. Such a step will generally 
only he possible, when the Commune is rich, when the forest con- 
sists of species which do not coppice woll, and when the forest 
is of sufficient extent to make it worth while to undertake the 
¥arious oporations which aro noeessery in attempting the eon- 
version. It is easy to imagine, that whatevor may be the mo- 
thods employed, the result must bo a present diminution of pro- 
duction ; for the chango is from astock aged from 1 to 30 years, 
to ono aged from 1 to 120 years: such a change is impossible 
without ocoupying a long tiie, and diminishing to some extent 
the immediate yield. id is true that the work can be carried 
out by tho formation of a sories of roserves in the coppice com~ 
perémenia, so that wo do not all at once diminish the yield of the 

rst years, while as the increase in ork is considerable in 
tho trees reserved for timber, this tends to compensate by aug 
mented value, for the loss in quantity. The methods of “ conver. 
sion” in the ease of simple coppice, are practically the same as in 
the case of stored-coppice, which I will first attempt to explain. 
Bui I must draw a distinction between stored coppice which has 
always heen worked regularly, and that which bas an irregular 
stock resulting from various methods of working. 


§ 1.—Conversion of regularly stocked Stored-eoppice, 


In forests of this class, the capital is in. its nature double : we 
havo the coppico material spread over the entire area, in one 

raduntod sealo of ages, say from 1 to 30 years ; wo have also 
tho standard trees forming a complete sories on éach coupe ac» 
cording to another scale which is determined by the plan of 
roservation of stores, Tn order to constitutea single capital on a 
scale from 1 to 120 years over the whole forest, neither of the 
existing forms of capital suiting us, we can realizo the ono or the 
other, and utilize it gradually during the period occupied by the 
conversion. ‘That is the basis of tho different methods usually 
employed : wo are engaged in consolidating a capital on a scale 
of from 1 to 120 years ; during tho time 0 ocoupied, we uso np 
the existing material, which may be that of the standard trees, 


woll bo then, that the Commune is benofitted by having forest 
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or more frequently is a combination of these and some of the 
old coppice. The unavoidable diminution of tho amount of 
produco which wo havo to submit to, will be much lessened by 
the working out of the reserves of the old coppice, or by a com= 
bination of the elements of the former system. It may even 
happen that if tho standard trees are numerous, there will really 
bo very little diminution during the conversion-period : that 
will, however, depend on circumstances and on the method em- 
ployed. The art of the aménagiste (fewer of the working-scheme) 
will be shown, in making the burden as little felt as possible, by 
spreading it over a number of years, 

Tn order to create a capital in a scale of ages from 1 to 120 
years, iL is necessary doubtless to have 120 years of time! But 
if wo have already wood ranging in ago from 1 to 80 years, wo 
can at once diminish the formidable period ; hence arise two 
methods, which by their combination give rise to @ third, 
~The method Lt preparatory felling, under which tho capi- 
tal is formed by aid of the stems already’ on ihe ground, in 
hope of reducing tho length of the period of conversion.” 

I. The method of temporary coppice, under which the capital 
isnot formed ont of any oxisting stoms, but by creating a soed- 
ling growth to form anow the required soalo of ages, and neces 
sarily occupying a period of time equal to tho rotation of the 
high forest. 

TI. | The mized method, which consists partly of one, partly 
of the dther, prepares the growing stock so as to provide for a 
seed shedding and springing up of a natural forest from seed, 
and complotes tho organization of the wholo, by keeping up the 
coppice-working for a time at certain points. 

‘0 third method is naturally the most followed in France, 
because it suits best the circumstances of vegetation, and it is 
most casily adapted to the peculiarities often exhibited by irra. 
gular forests, of which wo ghall speak when we have first described 
each method separately. 

Tt would porhaps be unnecassary in an elementary book to dese 
cribe the first and second methods at all, wero it not that a know- 
ledge of them is necessary to compare results and to bring into 
prominence tho advantages of the third. 

Tn our explanation we will assume a forest of 600 acres which 
has beon hitherto under coppice ent ai 30 years and which wo 
desire to convert into high forest exploitable at 120 years, 


L—Method of Preparatory Fellings, 
‘The whole plan is based on the idea of letting cortain coppico 


1, The Author had previously euled this the # divest method,” bat he rejected 
this term as it was not really distinctivo; for the socond method js also direet, as it 
consists in getting up the same forest again, not indeed irom the stools, but by 
‘means of nataral or artificial seedlings, 
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stems grow old, contenting oneself, the while, with the prow 

duco of cleanings, thinnings, and the extraction here and thero 

of old and middle aged standards : by letting the forest grow for 

20 or 30 yoars, for example, we shall get trees aged from 20 

to 80 or from 30 to 60 years: then the working is arranged for, 

We one of the methods already explained for forests of which 
ho capital is not yet constituted. 

‘Tho duration of this period of waiting is difficult to determine 

” exactly 3 if it is kept on too long, wo shall get material older 
than we want. Experience alono must be our guide in this 
matter 5 all that we can say is, that the period must bo long 
enough to allow scope for a working scheme with a high forest 
period of rotation according to one of the methods indicated 
(page 275), Generally wo are content to make this transitory 
period equal to one coppice rotation, i. ¢., 80 years, aceording to 
the example wa have chosen, 

‘The framework of this plan of working is at once laid out on 
the ground itself, and according to it the different portions of the 

rowing stock will be prepared and modified, Tor example, wo 

shall establish four periodic blocks of 150 neres each, with the 

intention that one day these shall correspond to four periods each, 

of 30 years, We havo in fact. a working scheme, the application 
of which is suspended during a period of transition. 

During this period, we carry over the whole forest, certain 
cnitings which aro preparatory for high forest, or as wo may call 
them, “conyersion-thinnings.” In this process, we remove the 
shoots that uro dominated or suppressed, ont such troes as are fit 
for removal, and arrange so that selectod stems from the coppico 
growth be rotained to fit in with the requirements of high Peeat 
growth. In this way wo shall gradually get the stock regular 
28 a whole, if not in individual portions of the forest. 

Such conversion thinnings are made by area, and may twice 
pass over the entire area of the forest during the period of tran 
sition ; consequently each will extend to yy of the whole area at 
a time, 

‘The character of the work to be done is determined by the 
number (in the series or working-circle) of the periodic block 
in which it is being carried on; that is to say, in the earlier 
affectations it is the old trees that we take in hand, so as to favor 
regeneration ; in the Inter blocks it is the youngest trees, and in 
tha middle of the series it is trees of middle age. 

‘On the completion of the transito period we begin with the 
actual periods of the permanent working scheme, regenerating 
first the poriodie block No. I, then No. IT, and soon. But it is 
nocessary to remark, that as a whole the forest will, under this 
method, chicily consist of stems which have grown up as shoots 
from the stump: such are without any very solid hold on the soil 

. and without any favorable future prospect ; it will often bo ad- 
visable, in viow of ultimately having a real working at an age 
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of 120 yoars in four periods of 80 yearaeach, to shorten the first 
rotation, for example to one of 80 years in four periods of 20 each. 
Then the principal object which wo bad in view under the method 
we are considering, namely, to make use of (he materials already 
existing, i= poorly attained, since after a first period of waiting 
oxtonding over 80 years, and a transitory rotation of 80 years, 
‘vo shall havo spent 110 years in completing the transformation. 
Moreover, in thus making up our growing stock with coppice 
stoms mixed with existing standards, we shall get a forost in 
which groups of trees are found ill composed, not homogeneous, 
which are only regular in appearance, and whose chances of long 
life are not well assured. It is only in coppice forests in moun- 
tain countries consisting of beech and oak, and free from soft 
woods, (as poplars, willow, &.,) that this method, formerly 
much in vogue, has a chance of giving first rate results, 

It is nevertheless important to understand how the cuttings 
are made under this method, because the same treatment has 
been made use of under a more perfect method. The thinnings 
of coppice with the object of conversion prepare the soil for na= 
tural reproduction by seed, better than anything elso; the 100 
dense cover is removed, and the stool shoots are cleared off, 
which would otherwise be a serious obstacle to the growth of 
natural seedlings. This style of oniting also greatly Tclps tho 
formation of a good yegetablo surface soil. 


IL—The method of temporary Coppice. 


The essential featuro of this mothod 1s, that it does not count 
on any of the existing growth to constitute the capital of the 
future high forest; on tho contrary, the whole of the existing 
growth is entirely usod up in furnishing a yield during tho 
period of conversion. 

The scale of ages from 1 to 120 years will gradually create itsalf 
as the work progressos, and the period of conversion will necessa 
rily be equal to the period of rotation for our future forest, 
which by hypothesis is hero 120-years, ‘The period is called tho 
transformation-rotation (révolution de conversion.) 

Tho first step will bo to divide the forest into poriodic blocks, 
so aa to havo tho general framework on which to model the 
growing stock to be created. When a high forest is constitut- 
ed, the blocks must fulfl a necessary condition, that is, thoy 
muat correspond to poriods of regeneration, that ‘is lo the term 
of years nocessary (according to the climato and the kind of tree) 
for the complete regeneration of each. In the present instances, 
the blocks adopted must not only satisfy this condition, because 
they represent the permanent framework of our future plan, 
but also they must satisfy another condition, which is that ther 
must correspond to a coppice-rolation, since, while one block 
is undergoing regeneration the working for coppice will continue 
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on the others, Each block except the one in hand at the time, 
forma a coppico-series for temporary purposes, in which the 
coppico method of cutting will last for a groater or less time 
aegording to fhe number inthe serial oxlor of periodic blocks. 
To make it easier to explain this method, wo will suppose 
that our 600 acres have been worked in four coppice series of 
150 acres, with a rotation of 80 years, Wo shall then start 
with a working scheme of four periodic locks corresponding to 
periods of 80 years, and formed each of a coppico-series thus 


I, 150 acres, 
150 


IL ‘ we 

ME 150 5, te 

TV. 150 ow ae 
600 acres, 


‘The plan of exploitation will be as follows :—~ 
First Period (1880-1909). 

Tet Block. Regeneration by sheltor fellinga (vide p. 279) over 
115th of the area yearly, returning again to make farther enttings 
to free the young seedling trees, by cuttings which will bo by area, 
or by volumne, 

Tind Block, Coppice fellings at 80 yeats, 5 acres annually. 

Uld 


va” » » » » 


” ” ” ” 
Second Period (1910-1939). 
Ist Block, Cleanings though the young wood from 2 to 80 


ears, 
Tind j, Regeneration by shelter fllings, 
Uird }, Coppice fellings at 30 years. 
Ivth oy» ” ” » 

Third Period (1940-1969). 


Tet Block. ‘Thinnings though the wood from 80 to 60 ycars’ old. 
Lind ,, _ Cleanings thongh the wood 1 to 30 yoars’ old. 
IlIrd ,, Regeneration by shelter fellings. 
TVth ,, Coppice fellings at 30 years. 
Fourth Period (1970-1999). 
Tet Block, Thinnings in wood aged 60—90 years. 
IInd» ” ” 80—60° 4, 
Tlrd 5, Clesnings, 4 1-380 
1Vth }, Regeneration by shelter fellings. . : 
In this method the coppice fellings gradually diminish in 
extent and importance, in proportion as the high forest 
duced and comes on to maturity, The amount of materi 
disposal may not suffer any serious reduction, Indeed, possibly 
during the first period it will be increased, becanse the entire 
coppice stock is given up to working. 5 


AMMNAGEMENT DBS FORETS, 837 


It is only in the second period that the diminution will bo 
felt, because the cuttings in the first periodie blocks will then 
only be cleanings of small value, but it can be arranged during 
the firat period so to increase the number of stores in the areas 
still worked as coppice, ns not only to allow a better chanea 
of seed shedding, but’ to supplement the poor yield of tho 
second period, ‘The equalization will be at least in value, if not in 
volume, Asitiano advantage to create a temporary ‘serica’ for 
coppice in each periodic block, it will increase the chances of 
suocess for shelter fellings in the periodic block under treatment, 
(in which seedlings are always in danger from stool-shoots,) 
if we modify the old series of coppice in such a manner, as to 
group together in the first periodic block, the old coppice stems, 
Shich are more fit for cutting. ‘Tho periodie blocks in which 
coppice fellings have to continue will thus temporarily be united 
into one consecutive group of fellings, the importanoo of which 
diminishes at each period, in which also the shelter fellings ara 
frst undertaken in tho oldest exppies 

If the forest has been worked in a single sories for coppice 
at 30 years, taking 20 acres a year, the formation of these 
periodic blocks is perfectly natural and easy. 


J. 150 acres, coppice of 24—80 years, 
TL 150 4, ” 16—23 4, 
IIL 150 ” g&-15 
TV. 150 ve es Coa pa ee 

600 


If on tho contrary the coppice forest has been hitherto worked 
in mara than one serie, then, we must try to group the ages a0 
as to form a first periodic block, in which the oldest coppice 
shall come first, and then a succession of fellings with a rea- 
gonable difference of age so as to form a coppice cutting in a 


single series. 
‘The plan of felling ae a whole will then present something 


like this— 
First Period (1880-1909). 


I. 150 acres, 24—80 years. Shelter fellinga (at 1-10th area): 
15 sores, 


IL). : 
UE Lao » IRL 4, Coppice (at 1-00 of aren): 
Iv. 16 acr 


Second Period (1910-1989). 


I, 130 acres, 180 yoars, Cleanings. 
IL 150 ,, 20—80° ,, Shelter fellings (at 1-10th area): 


Ti. 15 acres. 
"¥800 j, 1-20 4, Coppice (at 1-80th of area): 16 
I. acreg. 
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Third Period (1940-1969). bi 


I. 150 acres, 80—60 years. Thinnings. 

IL 150, | 1-80, Cleanings. 

Ill, 150 ,, 15-30 ,, Shelter fellings (ut 1-151) area): 
10 acres, 

IV, 150 , 1-15 ,, Shelter fellings (at 1-S0th area) : 
5 ucres, 


Fourth Period (1970-1999), 


1, 150 acres, 60—00 years. ‘Thinnings, 

IL 150 ,, 80-60, Thinnings, 

UL 150} “1-80 3) Cleanings. 
IV. 160 3 1-80 3) Shelter fellings (at 1-80th area) : 

5 acres. 

Between theso two methods of applying the same principle of 
management, it is the second which reduces the inconvenience 
necessarily resulting from the procedure of conversion to a 
minimum, 

The inconvenience is, that the stools of the trees ate perpetually 
sending out shoots which tend to suppress the young seedlings, 
and if the stores dispersed through the forest are not sufficiently 
numerous to suppress the clusters of stool-shoots, it will always 
bo necessary to devote considerable care to the shelter fellings,* 
and this will involve some expense, 


TIL.—Jfired Method. 


Tn working by the method just described, we had the ndvan- 
tage of being able to introduce into the forest the species which are 
most snited to high forest, oaka for example, and conifers, and 
to build up a regular and homogeneous forest growth; but this 
method has some corresponding disadvantages, namely :— 

(1). Ibis costly ; the young growing stock is provided during 
each period, and throughout each periodic block, for the most 
pert by artificial plantations, andthe young seedlings have al, 
ways to be defended against suppression by the shoots from the 
old coppice stools, 

(2). The precise date of the period when the forest will tem- 
porarily be only able to yield a considerably diminished yearly 
produce (which’the reader will remember, does not ocenr all ut 
once) is left to the future and is unknown; and ast is impossible 
to say what may be the pressing requirements of that time 


+ Wo agree with M, Sée, in his remark (Revue forestidre 1867, page 263) that in 
‘order to secure the older coppice for shelter fellings, we must commence. entting 
‘at the age of 24 or even 15 ou, 2 the area where the conpies system is tempos 
rarily retained, and this will eaugo n dificulty in wolecting suitable stores during 
‘the carlier yeats of the coppice rotation, 
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when it comes, it is possible that the completion of the conver. 
sion may be endangered. 

(8). The coppicing has to be continued for one, two, and 
Unsee, or even four periods: it may well be (hat in bad copptees, 
the land may become exhausted, and the coppice system no 
longer applicable. ‘There is no such thing in science as the al 
Inte application of any rule under all possible conditions ; nnd itis 
so especially in forestry : tho first method, notwithstanding the 
drawbacks which belong to it, does admirably for Leech coppice, 
and for other forest in special circumstances : the second method 
ia suitable, when wo have to deal with simple—or stored—cop- 
pices, in which there are a variety of species including soft and 
inferior woods unsuited to form the material of a high forest 

rowth, f 

: The difficulties which beset both the one method and the 
other, have led foresters to adopt a method intermediate between 
the two, which borrows the preparatory fellings from the first, 
and the definite location of the operations, together with the 
shelter fellings, from the second, In consequence it is a method 
most generally applicable, seeing how numerous and variable aro 
the conditions of the forests with which wo have to deal, 

Let us again revert to our old example, and suppose that wo 
wish to keep our coppice at 30 years, so as not to repeat our 
fellings in so short a rotation that the good species would be 
endangered and worthless woods encouraged, We shall then 
arrange (as before) the locale of our operations on the gronnd, 
grouping them into periodie blocks corresponding to periods of 
30 years. 

The mixed method of treatment then will consist in making 
simultaneously with the shelter fellings, undertaken in the periodic 
Block in hand, preparatory follings in the Llock next to follow, 
and coppice fellings in the others, 

The coppice systom is abandoned in each period on one block, 
no longer for the purposo of natural regeneration, but to pre- 
pare its growing stock to furnish in the next following period 
the means of a good natural regeneration which do not at the 
moment exist, and to diminish the expenditure on artificial 
planting. ‘The stores mixed with the old coppice will he pre- 
orved in making the preparatory cuttings, and they will furnish 
an important aid to the subsequent regeneration ; but as leaving 
these standing will considerably diminish the amount of produce, 
wo tnust try and compensate for this in some other way, With. 
this object’ the eoppice-series, which immediately preecdes the 
series in which preparatory fellings are to follow, and whieh is 
only to remain during one revolution, will be so worked as to 
cut out chiefly the old stores, taking care to preserve the middle 
aged and young ones, and that in very considerable numbers, so 
that in the following period, there may Le the best results obtained 
from the regeneration fellings, 


ay 
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‘The plan of working will then be as follows :— 
First Period (1880-1909). 


Ist Block, 150 acres. Shelter fellings at 1-10th of the aren, 
to be repeated three times, so as to meet the require. 
ments of the seedling growth acres a year. 

Lind Block, 150 seres, Preparatory cuttings at 1-L5th of 
the area, to be repeated twice in the period, eo as to 
increase the produce and insure the success of the 
operation, 10 acres annually. 

Ilrd Block, 150 acres. Coppice fellings, but taking out also 
all the old stores and reserving a very large number 
of young and middle aged ones, (ail of hardwood 
Kinds,) 5 acres annually. 

TVth Block, 150 acres, Coppice with ordinary store reserva- 
tion, 1-30th per annum, 5 acres. 


Second Period (1910-1939). 


I. Cleanings (produce of little value) in young wood from 
1—30 years, 5 acres annually. 

IL, Regeneration fellings in a forest growth already com- 
posed of strong shoot-stems and of scedling-stema, 
and in a soil already protected (against weeds and alien 
growth) by the eover overhead. 

IIL Preparatory fellings in a forest of lightly stocked poles 
from 30—G0 years, and intermixed with coppice: 10 

P acres annually, repented twice. 

TV. Coppice fellings with reservation of numbers of stores, and 

cutting out of oldest trees, 


Third Period (1940-1969). 


I. First thinnings, Wood from 80—60 years, 5 ncrés. 
II. Cleanings. Wood from 1—30 years, 5 acres. 

IIL, Regeneration. ‘Thinly stocked young forest (grown 
from seed) 60—90 years mixed with coppice, 18 acres 
annually, or fellings calculated by volume, 

IV. Preparatory fellings: poles mixed with coppice. 


Fourth Period (1970-1999), 
I. Second thinniugs, Wood from 60—90 years, 3 seres, 
II, First thinnings, Wood from 30—60 years, 5 acres, 
TIE, Cleanings. Wood from 1—80 years, 5 acres, 


IV. Regenoration. Young high forest ftom 60-90 years, 
15 actes annually, or cuttings by volume. 


If this schedule should appear at first sight complicated, it is 
only atfirst sight; in reality it is very simple, and in practice will 
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be found to work very easily : it does not (in theory) suppose 
the existence of conditions of growing stock other than those 
which are ensily attained in practice, especially if the furest to be 
transformed has been worked previonsly in several coppice-ecries. 
‘The necessary conditions are in fact, oly to have, for certain 
periodie blocks and especially for the third, a seale of ages, from 

1 to 30 years at lesat, 0 as to allow a good choice of stores to ba 
reserved in each year of the working, and whose age at the time 
will be at least 30 yenre. 

It is desirable as far as possible to gronp together in the first 
block, those parts of the forest which contain the most natu- 
ral seedlings—these are often met with in abundanea among 
coppice growth, especially where there has been a more than 
usually large reservation of standards, and in constituting this 
Dlock it will also be desirable to do whatever is possible to assure 
the suceess of the regeneration fellings when they begin. 

If this necessary state of things is not fo be attained at once, 
the method we are discussing may still be followed, only that 
before commencing the regeneration fellings, we shall have to 
allow on additional term of years, for getting the stock into a 
state fit for them, 

‘This necessitates commencing operations without preparatory 
fellings over the portions which belong to the first periodic block, 
such work being done during a preliminary period, not counted 
in with the ‘conversion-rotation’; and therefore pro tanto the 
poriod necessary to complete the transformation is prolonged. 

The ‘mixed method’ may, therefore, be accepted as a general 
one, and one that is elastie enough to be applied to the various 
differences which coppice forests ex! ‘There are many cases 
where no such period of preliminary preparation is necessary, 
and when we find the state of preparation already existing in cer- 
tain compartments, which have become abundantly stocked with 
reserves owing to the wise economy of the proprietor. 

Tf the plan of working ia well followed out, we shall be almost 
certain to be able to avoid any serious diminution in the yearly 
produce; parhaps not, indeed in volume, Lut at any rate in value. 
‘Therefore it will be without any notable sacrifice that we shall 
ultimately attain the object in view: and although the time 
snay be long, in the end there will be the increase to the capital 
value of the property which resulta from the conversion. 

‘'Yhis mixed method is also of more general and more certain 
applicability than either of the preceding ones: the only con 
dition eseential for success, it pre-snpposes, is, that the forest has 
a growth of hardwoods (fit to form a timber forest) in eullicient 
proportion to give rise ultimately to a growth which will give 
seed over the whole extent. It will suflice however for this, that 
the coppice contains 1-5th hardwood. If this is not so, then, 
na donbt, we shall have to resort to the assistance of artificial 
planting. 
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The control-register is very easy to keep up, and is ensil 
adapted to the general formela we have indvenied? eare. must 
be taken to keep a special account of each felling-operation 
separately,—shelter fellings, the preparatory fellings, and the 
coppice dellings, as mentioned at the close of Part 11. (Stored- 
coppice management). 


yiilage Fane 


The “coupes” may be marked out on the ground, which 
will greatly facilitate the execution of the transformation, 
and lio the verigestion of the manner ia which it is being 

one. 

With a view to diminish expense, it may suffice to limit 
ourselves to marking out each periodie block into 10 compart 
ments, which will be numbered 


Li 1, . 110 
3IL1, IL2, .. IL. 10 
ULI, M62 . Ui. 10 
TV.i, 1V.2) 0. 1V.10 


‘These will servo, one for the shelter felling, gras for the pre- 
paratory felling, 4rd for the coppice felling, of each year, 

Of the Reserve.—This partition into 10 compartments, besides 
the merit of economy, possesses also this advantage, that it enables 
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1s to keep a reserve for unforeseen requirements, a matter of great 
importance in private and communal forests, 

Communes are often obliged to keep something to fall back 
on in case of an extraordinary demand on the treasury; and for 
this purpose the law has compelled them to keep “the fourth 
in reservo.” It would, therefore, be unfortunate if we conld 
not include such a provision in devising the plan of transe 
formation. 

Th communal forests the reserve ought to equal the fourth of 
the produce, but the preparatory fellings being only a kind of 
thinning and not productive of much, we cannot bring the 
idea of reservation to bear upon any but the prineipal fellin 
which are still those of the coppice. “Up to the moment when the 
fellings begin to be made by volume, and when the reserve will 
be previously deducted from the amount of material to be re- 
moved, we provide for the reserve by keeping back one-fourth 
of the area of the “coupes” of the Ist, IIIrd and 1Vth periodic 
Dlocks. 

‘Thus, in the first block, three of the ten 15 acre-compartments 
are destined to furnish four groups of fellings of 11} acres, 
the three first being the annual cutting (after deducting the re- 
sorve), and the fourth the reserve itself, and these are cut out in 
three years, 

For the 11rd and IVth blocks, we take one compartment (15 
acres), to make four felling} groupsiof 5% each, these are worked 
in 3 years, tho first three for thefordinary, the fourth for the 
reserve cutting. 

‘The control-registerTwill enable us to follow at a glance, 
where the reserve, thus dedueted from the area, comes, Every 
three years we shall subdivide (by survey-measurement) into four 
equal felling-groups, three compartments from the first, and one 
euch from the third%and fourth periodic blocks. 

"Tho fellings made in the process of transformation are only 
ofa temporary character; and it cannot matter much whether 
we make some of them a little sooner or a little later (which is 
what we dowhon we arrange a reserve). Tn this way there is a 
reserve always at the disposal of the proprietor, whenever he 
wants it. 


$2. Conversion of irregulartstored- Coppice. 


In practice, the operations of conversion do not always pre- 
sent themselves in that state of theoretic regularity. we have 
assumed in our example. Tt was important, however, not to 
complicate our explanation by taking, at first starting, an example 
other than a regular and normal one. 


* ‘Tho block being in the example 150 acres, the 10 compartments will each 
be 15 acres ; 8 of them, total 45 acres, are grouped into four felling groups 


cof 144 aores each,—(TR) 
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Té may bo that the coppice to be transformed is very irregular: 
“it may be that some euttings for conversion have already been 
begun, or some attempts made to introduce young growth of 
conifers—so that in those places there is no opportunity for eop- 
ice management; or other special circumstances may exist ab 

jiferent points throughout the forest area. Very numerous and 
very various are such circumstances ; but then it is easy to modify 
our plan of operations accordingly. 

Tho forester will have to make such principles as we have 
just explained only the basia of his plan, and will combine them 
with planting or other works rendered necessary by the state of 
the forest: but he will always divide out hisarea’on the gronnd, 60 
as to conform to the main outlines of his future working-scheme. 
Ie may have to include in his 1Vth periodic block some groups 
of young forest, instead of havingit all eoppice-coupes. In the first 
block may be included places where a young seedling growth has 
already succeeded, and where the regeneration fellings belonging 
to that period will not be required. 

Ho will borrow from the true high forest aménagement (works 
ing scheme) and from the several methods of conversion, the com- 
Dinations necessary to draw up his plan asa whole. Such irregular 
aménagements necessarily require long experience and skilled 
judgment for their successful elaboration, 

Example —It is in such aménagements as these, that we may 
have to put the forest under a preliminary period of management 
hefore we enter on the actual conversion of rotation. Suppose, 
for example, we have a communal forest of 600 acres, of which 
the fourth ‘(hitherto kept as the reserve) of 150 acres, pre- 
sonts a good growth of beech stems of 70 years, intermingled 
with older trees, and the rest (450 acres) has been cut for cop 
pice at 30 years, at the rate of 15 acres annnally, Suppose 
that as the result of some experimental attempts to transform 
this into high forest, the first ten coupes (150 acres) present 
a growth of young stems from 30-40 years and sufficiently 
regular, the other 20 coupes (300 acres) being irregular cop- 
pice in a bad state; the object is to transform them into 
high forest with a rotation of 120 years. In this case we shall 
divide the forest into six divisions of abont 100 neres each, 
which at a later stage will correspond to six periodic blocks, one 
for each 20 years of the rotation: our first division will con- 
tain the 100 acres of reserve aged 70 years; the second will be 
mado up of the remaining 50 acres of the rescrve of this 
age, and of 45 ncrcs out of the ten coupes which have been 
thinned ont and which are 40 years old; the third will contain 
the other seven coupes of the Same kind, aged 30 years, and 
will give 105 acres: the fourth, fifth, and sixth are furnished 
hy the 300 acres of bad coppice. We must then have a pre- 
liminary period of 30 years, during which the coppice system, 
with a rotation of 30° years, will be maintained in these three 
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blocks, The yield during this time for the whole forest will 
bi 


e— 
1. In the first three blocks only certain trees will be felled, 
to the extent of 1-30th of the actual volume, 

2. In the Jast three blocks coppice fellings, 10 acres annually ; 

assnting the re-stocking of the cut out area by artifi- 
cial sowing or planting. 

Daring this preliminary period the ‘fourth in reserve? will 
be secured by a deduction of 1-3rd on the volume of the material 
which is to be extracted from blocks L—IIL,, without interfering 
with the removal of the eoppice. 

At the end of the preliminary period of 80 years the forest 
will be in a condition to be worked on the baeis of the final 
working acheme, because it will have the following constitu 
tio 


Age at the 
Perioil Age [arene | Peri t A 
le sat | of the criod for at time 
block, | Aree ean inary) falling. felling. 
riot 
(sto), 
L 100 | 70 | 100 1910-1020 | 10 
so | 70 | 100 130 
IL { tee ae ro} 1930-1949 { tap 
lL 105 | 30 60 | 1950-1969] 110 
Iv. 100} | between | 20—80 | 1970-1989 | 90—100 
v. 100 }] 30 and | 10—20 | 19902009 | 100—110 
VIL 100 J] 1 year. } I-10 | 2010-2029 | 110-120 
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NOTES FROM REWAI, 
TO THR EDITOR OF THR “ INDIAN FORESTER.” 


Dean Sin,—Iaving been encouraged by “B. P.” in his remarks 
‘on page 68 of the Forester for February, I have striven for some 
time past to forward a few notes on the forests of the above State. 
But until now my good intention has remained in embryo, partly 
owing to a press of work and partly to that reluctance felt by 
every inexperienced writer for going into print, 

‘Where is Rewah? I can tmagine a good many readers ask- 
ing; and doubtless, the extensive country bearing this name, 
oxcept to the administrative staff, and an occasional party of 
sporlsmen who visil the State for tiger shooting, is nearly un« 
known to Europeans. Its situation may be described in a few 
words. All that portion of Central India contained between the 
North-West Provinces on the north, the wild forest country of 
Chutia Nagpur on the east, the Contral Provinces on the sonth, 
and tho Mast Indian Railway line on the west, comprises the 
State of Rewah. The traveller journeying up-country from 
Bombay would most probably have dined at Jabalpur, smoked 
bis post-prandial cheroot and struggled through some four hours 
of rather disturbed rest by tho time the mail train reaches Satna, 
where it would be necessary for him to turn out if his destination 
were Rewah. Satna is midway between Jabalpur and Allababad, 
and is the head-quarters of the Agency appointed for the manage- 
ment of the State. The station can boast of no beanty or inter- 
est, the traveller need regret having missed, owing to the nocturnal 
hour of his arrival. It is sitaated ina plain of light coloured 
thirsty looking soil, out of which erop, some five miles to the 
south, a range of low bare flat-topped sandstone hills, one of 
whieh ia conspicnons for ita resemblance to Vesuvius, a resem- 
blance very striking, when a cloud resting on its snmmit gives the 
idea of smoke; and in other ways, onr station is only distinguish- 
ablo from tho very uninteresting surrounding country by a few 
hideous railway and civil buildings and the P. Aw’s decorated 
flagstaff, It would be wrong, however, to judge Rewah from the 
dismal appearance of its western border land. 

‘Thirty-one miles east of Satna, with which it is connected by 
a well bridged and metalled road, lies the native capital, that 
gives its name to the State. The city, which it will be conveni~ 
ent to make the starting point for our subsequent inspection of 
the forest country, is built on a considerable river called the 
Beohar, a tributary of the Tons, better known on account of its 
splendid waterfalls, some of which have a sheer drop of nearly 
400 feet. It contains 22,000 inhabitanta, mostly Hindus, and 
is a medley of ill-arranged streets, in which fairly built stone 
houses jostle the meanest mud hovels. Through its centre runs 
the one broad, well drained thoroughfare, in which most of the 
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notables and respectable shopkeepers live, and at the far end of 
which, but separated from it by an old wall and massive timber 

+ gateway, stands the Maharajal’s palace, a building of no artistic 
merit and rather shaly in its details. 

The young Chief, who is at present a minor, only 7 years old, 
belongs to a clan of Rajputs, or Thakurs* as the people of this 
State prefer to style themselves, called Baghels, from mwhom the 
country obtains ite name of Baghellhand. ‘The upper classes 
are cither Baghels or members of the allied clans of Bandels, 
Chandels and Chowhans; and very proud are they of the native 
equivalent to the Civis Romanum sum, with which they tell you 
on enquiry that dam Baghel hain, as if therein lay their claim to 
every distinction. The poorest of them always wear arms, and 
consider themselves the Maharajah’s Shai dand, As a rule they 

» are very ignorant, very narrow minded, and staunchly conserva 
tive and opposed to every now administrative reform; bat if 
rough and obstructive they are by no means bad fellows, espeoi« 
ally if removed from the influence of Court intrigues, Should 
they object to your procedure they will readily tell you so, and 
plainly inform you that they intend doing all in their power to 
thwart and bring it to naught; but on the other hand they bear one 
no grudge for doing one's duty, even when the porformance of 
auch ia adverse to their interests, and do not visit upon the ser- 
vant of the durbar the apleen they may feel towards itself. For 
instance, T have never experienced from them the inconvenient 
treatment: with regard to supplies for the camp that used to ba 
the common nnisfortane of a Forest Officer in the Central Pro- 
vinces in former days, when to keep one without grain and other 
necessaries until dark was the not unusual method chosen by a 
malguzar for showing his disapproval of the forest nuisance, On 
the contrary, the falukdar in whose iWaqua one is marching 
generally comes into camp to pay his respects, do a bit of shoot- 
ing, and have a erack on things in general. 

‘Away beyond the city of Rewab, breaking the sky line from 
east to weet aa far as the eye can eve, run the Kfimurs, a precipi- 
tous range of hills of no great breadth, that divide the State into 
two unequal halves, the conditions of which are as different as well 
can be—the country on the north being a well cultivated plateau, 
dotted with flourishing villages and fine mango or tamarind 
groves, while on the south it is broken up into a complex net- 
work of forest eovered hills and valleys, in which cultivation un~ 
fortunately bears a very inadequate proportion to waste land, 
It is with this latter portion of Rewah, which contains an eeti- 
mated area of 10,000 square miles, that I shall attempt to mako 
your readers acquainted. But before crossing tho Kdimurs, I 
must mention two small forests situated on the north of the 
range which deserve passing remark. 


* Tn Rewah the term Rajput is only applied to the illegitimate non of a Thakur. 
Qe 
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‘The first of these is an area of alluvial deposit about 3 square 
miles in extent, formed in the angle of two rivers. It is covered 
with forest of teal, mixed with B. frondosa, Alangium Lamarekis 
and a little UW. integrifolia, the teak being the dominant species. 
The forest was formerly protected as a shooting caver ; but of late 
years, owing to the impecuniosity of the darbar and the increas 
ine value of timber, a contractor was allowed to convert a great 
portion of its teak into sleepers, He managed to remove 8,000 

road and 36,000 metre gauge sleepers, or 82,000 cubic fect of 
wood before the arrival of a Furest officer checked his career, and 
of ccurse the work was carried out on the ordinary contractor 
systom, entailing the maximum amount of damage to the forevt, 
with the minimum amount of payment to the State. Trees were 
cut down at breast level, wood-cutters being then allowed to 
hack up the green stumps for firo wood. Or in many cases, 
where to fell the stout old trees would have caused unnecessary 
trouble, they were merely deprived of their branches, or so many 
of them as would yield a sleeper width, while the thick but too 
short trunk was left to record the eontractor’s economical pro- 
cedure, and to greatly increase the expense of carrying out future 
works of improvement, 

The forest is still estimated to contain nearly 40,000 cubie 
feet of tenk, from which scantlings large enough ‘to yield broad 
gauge sleepers can be obtained. Several trees still standing are 
over 6 feeb in girth wilh mo clean bole of 15 fect below the 
branches, and many others run up to 20 and 25 feet, with a 
girth of from 4 to 5 feet; but these latter are seldom aymmetri- 
eal, One old fellow, locally known as Rajak Singh (a name given 
hy tho laie Maharajah, who once shot a tiger at its base), is 
over 12 feet in circumference, and would yield a log of wood 
12’ x 8’ x 8’; and I am informed by the working assistant of 
the contractor above mentioned that, the trees cut down by him 
were much finer than those now standing, and averaged at least 
a girth of 5 feet, a statement corroborated by the presenco in the 
forest of such stumps as wore not split up Yor lirewood. From 
which it would appear that the area in question is capable of 
Dearing fairly large timber, and must have been very valuable in 
proportion to its size, And this appears worthy of remark, see- 
the forest is situated nearly on the extreme border of 
its; in fact in this direction ie the most northern bit of 
naturally grown teak in India, Makandpar, an adjoining village, 
from which the forest takes its name, is in Lat, 24° 25', which 
T believe is a little farther north than the town of Saugor in the 
Central Provinces, near which is another small area of teak con- 
stituting the Reserve of Gurrahkota. The most northern limit 
of this species is, according to Dr. Brandis, 25° 30’. 

Sleeper work is now rapidly causing all the remaining large 
teak in Makandpur to disappear, and this timo next year, be- 
youd a few seed bearing standards, its glory in big timber will 
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have departed. But care is being taken to fell the trees Jeve) 
with the ground, and to shape the stools for coppice reproduction. 
Tho area now being worked over will be protected from fire and 
eattle, and it is hoped that by the time the young Chief attains 
his majority, the forest will again be in a fair way towards pro- 
dueing valuable timber. The demarcation of the area, including 
the erection of masonry pillars, has been completed. 

The second area of forest above noted is close to the town 
of Govindgurh, 11 miles from Rewah, and is situated on the 
northern slopes of the Kéimur hills, Like Makandpur it owes 
its existence to the sporting tastes of past Baghel rulers. It is 
only remarkable for the presence of sardi (S, robusta) which 
males its appearance in this direction, ‘The forest chielly con- 
sists of 4, latifolia, L. parviflora, B. frondoea, 8, roluata, 
2. tomentora, D. Ehenum, N, Arbor-tristis, ‘D, stricta, and a little 
seattered teak. It is the only place where I remember having 
noticed teak and sardi growing together, oven in small quanti- 
thes; and the teas, as might be supposed, consists of only a few 
poor specimens, the last straggling members of a species that 
5 miles away is dominant over the forest, but which, in the 
direction we are now going, is absolutely unrepresented. 

‘This patch of hill jungle contains no large timber, but is a 
useful depot for supplying the ordinary household and agrieul- 
tural requirements of the neighbouring towns and villages. It 
extends over the hills for a length of about 10 miles by 2 
broad, forms good cover for sambhur and ig and is generally the 
head-quarters of a tiger. At the foot of the hills {a swamp 
Dit of open forest, called Shirria, in which the late Maharaji 
organized his larga drives for game, Jhirria takes ita name 
from certain springs which have their birth here, and containa 
the only water for miles round, It is cut off from the hill 
forest above by a wall over 2 miles long and 8 feet high, having 
at intervals fairly broad openings through which animals, com- 
ing down ftom the hilis, enter, to drink at the springs and graze 
on the sweet grass which is abundant in the neighbourhood, 
All through the night before a drive, watchers are posted at the 
openings in this wall to observe the animals pass through, and 
then before day breaks, large fires are lighted at all pointe of 
exit to prevent them breaking back to the hill, the flanks being 
guarded by a large body of beaters. The wretched brutes ara 
thua entrapped between a high wall on one side—that nearest 
the hills—and the cultivated plain, and a host of yelling devils 
on the other three, On the following day the sportsmen (?) take 
up their places in small towers commanding the openings in the 
northern wall, and the animals are driven towards them. Of 
conrse the result is a batebery, in which the Thakurs spare 
neither age nor sex, and by which, were it not for their bad shoot~ 
ing they would soon exterminate all game in the vicinity. But 
since the death of the late Maharajah, these drives are allowed 
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only on certain occasions, when Rewah is visited and expected 
to provide a tiger, &e., for a brace of distinguished globe trotters 
or a day’s shooting for the Agent, Governor-General of all the 
Central Indian States. 


i (Zo be continued.) 


J. M. 
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Casnver Woons axp tein vatvn—The following conversa 
tion culled ftom an American exchange, gives some useful infor~ 
mation about walnut and other hardwoods :— 

“The demand for fine woods,” said one of the members of a 
well-known Centra Strect flea, “is increasing every year. The 
finest and costliest is French walant, which, by the way, is not 
French at all, but is a product of Oriental countries, It grows 
in Persia, Circassia, and Asia Minor, You have seen it in 
venoering upon costly furniture, but you probably have no notion 
how expensive itis, nor how enrfal we are to, prevenb waste in 
ite use, Coma into our work rooms and I will let you sve it in 
process of cutting.” 

Ho led the way into some extensive rooms, where ponderous 
machinery was revolving and heavy chains rattling. In one 
room steam rose from cracks in the floor. 

«Down there,” said the gentleman, “is a pit whore wa lay 
Iargo and valuable logs and subject them to the action of steam 
until they become almost as soft as butter. ‘Then we take them 
out, fasten them to an iron beam (here he led the way into 
another room), and this beam revolves around a finely-tempered 
knife of the same length as the log.” 

‘With ench revolution a strip of wood was shaved off smoothly, 
and sid in piles upon the floor like skins of leather or sheets of 

per, 

{Byery time this beam turns araund it moves a fraction of an 
finch nearer to the knife, The whole apparatus works with ex- 
treme precision. No printing press or weaving machine is made 
with greater nicety, ‘The knifo that shaves off the sheets of 
wood is rigidly immovable, and ground to a razor-like edge. 
The heavy boam that revolves with its great load of timber is 
firmness ‘itself, and is regulated like clockwork, ‘The slightest 
tromor in the beam or knife would break and twist the thin 
sheots that you sce turned off here with the regularity and perfec 
tion of newspapers turned out by the printing press. ‘Those 
sheets are ahout 1-120th of an inch in thickness, but frequently 
we shave off vencers as thin as 175 to the inch.” 

He lifted a comer of one of the long sheets, and it seemed to 
be about the: thickness of ordinary writing paper. The wood 
was warm and pliable. 

“Tt is only in this condition that this shaving process is pos- 
sible, When fresh from the steam pit the knife clips easily 
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through it. Were the wood cold and hard, the process would be 
impossible.’ Even if the knife could do the work, the sheets 
would be too brittle, and would crumble into small fragments,” 

“For what purpose are these extremely thin ehects need? ” 

“The veneers used upon furniture are, aa a rule, somewhat 
thicker than these that we are now turning off. The thinnest, 
veneors are used on picture frames. They are as thin as tha 
finest tissue paper, and must be backed with ordinary paper at- 
tached with paste, to prevent the glue by which they are fastened 
to the body of the frames from showing through. ‘These veneora 
are also used to a lange extent in the same way that wall paper 
is used—for covering the walls of rooms. Besides this, there aro 
many other and novel uses to which they are put. A short time 
ago soinebody conceived the idea of having business cards print- 
ed upon them, thinking that the novelty of the material would 
cause poople'to preserve the cards.” 

Do you ever saw logs into such sheets? ” 

“Sometimes, but rately with tho more expensive woods. 
Sawing involves a good deal of waste. For the cheaper woods 
it is sometimes more desirable, as it is not necessary to go through 
the steaming process when we use the sav, but there is a great 
difference in the number of sheets that are turned out in that 
way. Tho most that we can get by sawing is twenty-five to 
the inch. 

“What is the value of the French walnut?” 

"T have seen it sell as high az 2 dols, a pound. At the Paris 
Exposition for 1878 one burl was sold for 5,000 dols., and ite 
weight did not exceed 2,200 lbs.” 

“What is a burl?” 

“This is » trade expression, and meane the large and tough 
knots or excrescences like warts that grow upon the trunk of the 
tree. The French walnut is a small tree, crooked and dwarfed 
in its growth, that grows, as 1 have stated, in Asiatic countries, 
Its value is confined entirely to these curions, tough, and contort 
ed bumps that grow npon it, The trunk itself is of little or no 
value, You have often noticed the singular grain that Fronch 
walnut has, if grain you can call it. The fibres and tissues seem 
to be twisted into the most singular and complicated figures. 
‘Tho intricacy of these figures, eombined with their symmetry, 
is one of the elements that determines the value of the French 
walnut burl. Colour and soundness are other elemonts of valuo, 

“Does the burl play the same important part in mahogany 
and other valualtn wonds that it does im the Wrench, walnat?™ 

“There are rosewood and mahogany burls, but, unlike those 
of the French walnut, they are of little or no value. In those 
woods it is the trunk of the tree that is prized, the knots are dis 
carded.” 

t poe do other woods compare in value with the French wal- 
nut?” 
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“Next tolFrench walout, ebony is probably the moat valuable, 
Occasionally a fine piece is found that brings even a better price 
than the French walnut. Not long ago E saw some that sold 
for 350 dols.a ton, For a particularly large piece, even five dols. 
a pound might be paid, Inebony the main thing issize, It is 
Aifficult to got large picces that ean be used without cutting, 
Rosewood and mahogany are always in demand. The best 
mahogany is that of San Domingo, Next come the mahoganics 

. of Cuba, Honduras, Mexico, and Africa. There is much less 
difference in value between different mahoganies and rosewoods 
than between different specimens of ebony and French walnut, 
Fair rosewood will sell in the log for 54 and 7 cents per pound. 
French walnut can occasionally, if poor, be bought as low as 
three cents per pound, but the finer urls will sell for hundreds 
of dollars, Burls worth from 600 dols. to 1,000 dols, each are 
snot raro, I roeently bought one myself for 1,200 dollars, and 
think F-shall muke it pan out 3,000 dols. We must be very eare- 
fal, however, in buying these burls. ‘Their value is often greatly 
lessened by the existence of hollows, sometimes in the very heart 
of the wood, the result of decay or malformation, ‘These hollow 
places aro filled up Ly frandulont dealers with a substance that 
ia made to resemble the genuine wood, and they will then sell ‘+ 
the burlsassound. Manure, compressed to the requisite degree 
of harduess, is mich used for this purpose. Worse even than 
this is the practice to which such knaves sometimes resort of 
placing stones in the hollows to inereaso the weight, for the burls 
as [ have already intimated, are sold by the pound. This fraud 
is liable to canse serious damage to the valuable knives that are 
used in cutting the veneers.” : 

“How about our native woods? - Do you deal much in 
them?” : 

«Yes, to come extent; but for choice cabinet work the foreign 

ds ave, of course, more highly prized. Burls in ash and 
méplo aro plentiful and cheap, selling fortwo to four cents pound. 
Black walnut burls command a higher price—ten to twelve cent 
a pound—but they are getting scarce. Yes, the demand for 
choice cabinet woods is constantly increasing. In the houses that 
the wealthy are now putting up, the fine woodwork constitutes a 
argo item in the expenditure. Look at these veneers for table 
covers, These handsome designs and this artistic ornamentation 
are all mosaic work, made by piecing together small fragments 
of woods of different colours, or inserting them in the body of 
the large leet that constitutes the background, 'To one not ac- 
wainted with this work it would look like a drawing on wood ; 
Dut tarn the sheet over and you see the lines run through, You 
can got these veneers for fino tables at almost any cost. “You can 
get one as low as 25 dols., and you can have designs put together 
at as high a price as you may eare to pay.” 


“Are there many dealers in such woods in the United States?” 
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‘The number is very small, but the business is largo and the 
competition keen. One of our firm makes frequent trips to Con 
tral America and elsewhere to look for rare specimens of cabinet 
wood. There trips have their attractions, but they are not un- 
frequently accompanied by hardshipsand danger.”"—Tinder Trades 

Tournal. 


Sin,—At p. 720 of your March No. of the Tropical Agriculturist, 
you take me to task for not giving tho scientific names of the trees 
which Lonumerated by their vernacular ones, as producing woods 
fit for tea boxes, So T send you the list with the native names 
perlectly corrected as to spelling, The misprints were chiefly 
made by the “ Indian Forester,” I soe. 


1.8, Gaupie. 

Indien Names. Botanical Names. 

Toon, Cedrela Toona, microcarpa or glabra. | -* 
Lampatis, Duabanga sonneratioides. ae 

+ Bemul, Bombaz malabaricum, oor 
Gogaldhup, Cancrivm bengalense, 

‘adam, Anthocaphalus Cadamba. : 
‘Mandania, Acrocarpus fraxinifolina. —.. 
Mainaleat, Tetramcles imudiftora, 

Udal,.s. Stereulia villosa (bad). 

Rebushi, Acer Campletlit or lavigatun. 
+ Mahua, Engethardtia spicata, 
“3 °Gobria, Eeckinocarpus dasycarpus. 

Chilauni, Nyssa seasilifora. + 

Lepchaphal, Machilus edulis, 

"Parsing, Beitschmiedia Roaburghiana. 

Salai, Boswellia thurifera. 


Madras, 8rd April, 1883. —Lropical Agriontturist, 


Dunastary or Woop wv Burtprxcs.—Hlerr Weise, Forest The 
apector at Kberswalde (Germany), says a contemporary, has re- 
cently published a summary of his observations bearing on the 
above subject. He considers that the system now usual for the 
supply of wood is in some measure to lame for the complaints 
which are from time to time made by experienced authorities as 
to the reduced durability of modera woodwork. Ile remarks 
that. in the Middle Ages the whole of the wood for any large 
building was carefully selected from one spot, and after being 
felled was stored and dried together, a certain homogeneonsness 
in the woodwork being thus obtained. Now-a-days wood is used 
just ae it is delivered by the dealer ; coming from various distriets 
‘and having been felled at different seasons, these circumstances 
causing a more or less marked divergence in quality, He re- 
marks that the first tendency towards decomposition shows the 
disadvantage of using various qualities of wood together, and 
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calls attention to the fact that microscopic observation of the 
approach of decomposition is not by any means as much used a3 
it might be, He considers that the development of agriculture 
and the neglect of the judicious extension of forests have exer~ 
cised an unfavourable influence upon the quality of wood in 
modem times, In illustration of this assertion he cites the fact 
that tree yielding 86 ineh planks (euch ay are to bo found in tho 
castle of Fuessen) can only be exceptionally found even in forests 
tinder Government control —-Dimber Trades Journal 


Dorabr Trpen.—Tho trusses of the old part of the roof of 
the Basilica of St. Paul, at Roms, were framed in 816, and were 
sound and good in 1814, a thousand years. ‘These trusses are of 
fir, The timber work of the external domes of the Church of 
Venice, is moré than 840 years old, and is still in 
je. Sound logs art dug out of bogs where they havo 
in indefinite period. But the best seasoned timber will 
of: withstand tho effecte of exposure to the weather more than 
, wrenty-five years, unless the surface is protected by pant, or” 

some other coating to keep out the damp, or the wood is treated 
by some preservative process.—Timder Trades Journal. 


‘Mz. Campbell writes thus from Gorakhpur:— One sissu plant- 
ing we have now reduced to the following formuta:— Zong wn- 
injured roots, deop holes, subsurface watering. With this method 
we have obiained astonishing results. A young sissu planted 
ontcighteen months ago as a two-year old seedling is now 28 foet 
high with a girth at 1 foot from the ground of 10 inches. 
Hundreds of others planted out at the same time are 20 feet 
high and many thoosands from 12 to 16 feet. Only 40 per 
‘cent. of tha plants lose their leaves a3 the result of being put out, 
and from 5 to 10 per cent. ultimately die. Hach thoroughly 
established seedling, requiring no further care except protection 
against monlieys and fire, costs only Lanna, Sissu is extremely 
vatuable in these parts, the price per cubie foot ranging from 
Re, 1-8 to Rs, 2. So we are growing our sissy purely for tim. 
ber: we have so much firewood that it is a regular drug in our 
northern forests,” 
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Mz. BRANDIS’ RETIREMENT FROM THE SERVICE, 


Iv publishing the following extract from tho “Review of the 
Forest Administration in the soveral Provinces under the 
Government of India for the year 1881-82,” wo beg to say 
that a sories of articles on Me. Brandis’ work in India, is in 
course of preparation, and will appear from time to timo in our 
pages. Meanwhile we have thought that tho following short 
abstract of his services will prove grateful to our renders :— 

The most important event in Indian Forest Administration 
during the year 1881-82 was the retirement of Mr. D. Brandis 
from the office of Inspector-General of Forests, tonsequont oa 
his deputation on special duty to the Madras Presidency. Me. 
Brandis, mado over charge of his office on the ISth Octobes, 
1881; he remained in Madras until January 1883 when be 
proceedod on threo months’ privilege leave, at the end of which 

riod he joined at the India Office in London, in order to assist 
in the reorganization of the arrangements for the education of 
the candidates for the Tndian Forest Department; and since 
then he has finally retired from the service. 

Mr. Brandis waa appointed Superintondent of Forests in 
Pegu, British Burma, in January 1856, and in 1857 the foresta 
of Tenssorim and Martaban were added to his charge. In 
December 1862 ho was placed on special duty uiflor the Gov- 
ernment of Indig to assist in organizing Forest Administration 
in other provinces ; and on the Ist April, 1864, ho was appointed 
the first Inspector-General of. Forests to the Government of 
India, This appointment he has held for the long period of 
19 years, 

hile holding the appointment of Suporintendent of Fore 
ests in British Burma, On, Brandis thoroughly explored the 
teak forests of that province, and put their administration on @ 
satisfactory footing, It was due principally to his determination 
under great difticpities, that these valuable estates, which yiold 
now an annual revenue of 22 lakhs of rupees, were saved to 
Government. Since his transfer to the Government of India 

8D 
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in 1862, ho has incessantly laboured to perfect the organization 
of the Bepartment in the various provinces under the Govern 
tment of Endiaa task to the performance of which he brought 
not only a thorough eommand of details and an accurate know- 
ledgo of tho requirements of Forest Adiinistration, but a re- 
markable faenlty of adapting means to ends and of varying his 
suggestions to suit the circumstances of different parts of India. 
His numerous Inspection Reports and Reviews show at what a 
cost of personal exertion and self-sacrifice he mastered the con- 
ditions of Forest Conservancy in all parts of India; and his 
directions and instructions will for many years form the standard 
manuals for the guidance of those who may come after him. 

Services similar to those which he has rendered to the Gov- 
ernment of India have been given by him to the cause of 
Foresizy in, tho minor, presidencies so. | Ta 1869, ho was 
deputed to Bombay, and the organization of the Department in 
that presidency, which has worked remarkably well, is based on 
the proposals made by him. Mr. Brandis? deputation to the 
Madras Presidency in October 1881, to confer with the Local 
Government on the whole subject of Forest Conservancy and 
Forest Legislation, entailed on him an amount of hard work 
and exposure which fow men of his age would have cared to 
face, and which only his enthusiastic devotion to his profession 
would have induced him to undergo. Tho resulé of his mission 
to Madras has been to place tho establishment of Forest Ad- 
ministration in that presidency on a sound footing, and his 
services have been acknowledged in the warmest terms by His 
Execliency the Governor in Council. 

‘All legislation which has taken place on the subject of For- 
esis in India has been carried through on Mr. Brandis’ advice 
and with his assistance. In 1863 tho first Indian Forest 
‘Act was passed, which defined the legal position of Government 
Forests and provided for their protection and better management. 
This Act was amended in 1878, when the present Indian Forest 
Law, Act VIL. of 1878, came into force, It hag been ex- 
tended to the proviness ‘under the Government of India and 
to Bombay, bat not to British Burma. In 1881. special Act 
for Burma was passed, and in 1882 the Madras Forest Act re~ 
ceived the assent of His Excellency thé Governor General in 
Council. 4 

Scarcely recovered from a sovero illness, contracted in the 
performance of his arduous duties in India, Mr. Brandis was 
employed in England, for about 18 months from October 
1872, in continuing and eompleting an account of the Forest 
Flora of North-West and Central India—a work of the highest 
literary excellence, and which is of the greatest use not only 
to Forest Officers in those parts of India, but also to Indian 
Botonists, Ho was also instrumental in causing the preparation 
and publication of several other works of the highest importance 
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to Forest Officers. Amongst these are the “Forest Flora of 
British Burma,” by S. Kurz, the “ Manual of Indian Timbers,” 
by J.S. Gamble, the “Manual of the Land Revenue Systems 
and Land Tenures of British India,” by B, H. Baden-Powell, 
and the “ Manual of Jurisprudence for Forest Oificcrs,” also by 
B. TH, Baden-Powell. 

Throughout his service Mr. Brandis has laboured to create 
® competent and efficient staff of superior and subordinate 
officers. The science of Forestry, in its true meaning, being 
little known in this country when conservancy measures were 
first commenced, Mr. Brandis arranged, while in Englend in 
1866, under the orders of Her Majesty's Government, for the 

rofessional education of the candidates selected for the Indian 

‘orest Service. 

Having thus provided for the recruiting of the superior 
staff, Mr. Brandis set to work on the establishment of an Indian 
Forest School, in which a competent staff of Rangers, or execu- 
tive officers, could be trained. He submitted his scheme for 
such a School at Dehra Dun to the Government of India 
in 1877, and in tho following year it was opened. Some time 
elapsed, of course, before the institution could be brought into 

roper working order, but this has now beon accomplished, and 
it is expected that after the Inpso of another year or two, 30 
trainod Rangors will leavo tho School annually, 

‘Mr. Brandis has thus, during a period of twenty-seven years, 
‘been at work in building up a new branch of the Public 
Service, Tho difficulties in his way were very great, and it may 
be said, without exaggeration, that throughout this long period 
there has not been a day on which, if not actually incapacitat- 
ed by illness, he has not been labouring in the cause of Forest 
Conservancy in this country. Apart from the important ad- 
vantages which have thus been secured to India, owing to the 
influence which well-preserved forests exercise on the climatic 
conditions of the country and the economic well-being of the 
people, Mr. Brandis’ exertions have been accompanied by a 
substantial pecuniary benefit to the Government of India, the 
revenue from the Government forests, which amounted to 35 
lakhs of rupees in 1864, having now risen to 95 lakhs of rupees. 

After a career of such extremo usefulness and merit, it 
was but right that Mr. Brandis’ services should be acknowledged 
by the Government of India in the warmest terms. The Gazette 
of India of the 5th May, 1883, contained the Notification, dated 

eat idom, copy of which has alrcady appoared in our 
columns :— 
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TRANSLATION OF M, PUTON'S AMENAGEMENT 
DES ForEts. 


Caarrer II. 
Of High Fopest treated by Selection Felling. 


General Remarks.—I ought to say a few words regarding 
another mode of working high forests, which for a long time 
had its warm admirers and then its detractors just as eager, 
but which has had this merit at least, that it has handed down 
to us ina fair condition our pine forests and those of moun 
tainous countries generally. I allude to the method called 
« Jardinage, ” or sclection-felling. 

It consists in removing here and there the oldest trees, 
those which are over-mature, or those which have reached 
the dimensions at which, looking to the object the proprietor 
has in viow, they are fit to be folled. Such a forest consists of 
® confused mixture of all ages and all sizes of trees. 

‘The foresters of former days had not very clear ideas on 
the subject of the constitution’ of the forest capital ; they ima- 

‘ined that tho only means of preserving the capital intact was to 
Erin a rough and approximate manner, the number of trees 
to be felled in each year. 

For example, the old French Forester Dralet contented him- 
self with prescribing the felling of one or two trees on each 
aera, and to cut, as far as possible, this number over the whole 
extent of forest. When Dralet speaks of one or two trees, he 
evidently includes in this number, not only mature trees fit for 
cutting, but dead trees, or thoso in a dying state, whatever 
their size," otherwise he would havo largely exceeded the 

roduction which it is possible to lock for in-the best high 
foreste. 

‘We have seen that in 2 forest worked as high forest exploitable 
at an age of 120 years, the capital of exploitation is a sories of 
growths aged from 1 to 120 years, distributed in detachments 
over the several unit-divisions of the area respectively (one ago 
con each acre, for example, if the forest consists only of 120 nares) 
in such asa manner, that the first acre will have on it wo 
aged 1 year and the last wood aged 120 years. 

Tn a selection foreston the contrary, every acre carries not 
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only tho whole scale of ages from the seedling just sprung up 
to the timber treo of 120 years, but also the scale of volumes 
belonging to the soveral ages from,thicket to poles and grown- 
‘les, to the one or two frees which are of exploitable age. 

Iwery acro in fact, forms a working sories by itsolf, 

It will be gathered from this, that if the number of trees to 
be felled annually has been suitably regulated, and if tho fel- 
Jings have been made always in conformity with tho rule, the 
capital of exploitation ina election forest cought theoretically to 
be aa large in volume as that of a forest managed by the Jigh 
forest method. If this material is evenly distributed acre by 
acre, although tho various ages aro mixed tp together and are not 
grouped on separate parcels or compartments, still if the seale is 
complete and without a break, the actual capital must be the 
same in one case us in the other, This is uf course only in 
theory, but it is necessary to remember the ideal conditions, just 
as itwas in the case of the normal high forest, so that we may ba 
atle to make comparisons and justify our’ practical rules of 
management, 3 

Ifthen we hada forest the capital of which was theoretically 
tomplote, but was disposed as we have just explained, we ought 
properly speaking to visit every single acre in the forest annually, 
and cut out the trees in each which have reached the age of 
120 years, and such stems as are dying down, so 2s to make 
up the fixed number. Now as this was uot possible in practice, 
people contented themselves with cutting the fixed number, 
say two trees, multiplied by the number of acres (which would. 
be 240 trees in all), selecting these over the largest area which 
circumstances permitted. The next year the cutting was made 
in an adjoining area, in such a way that the whole forest would 
be gone over in a very few years, from 5 to 10 according to 
its size, 

‘With such a practice, there is nothing to regulate the extent of 
the portions of the forest to be successively cul over; it as a 
matter of caprice or of arbitrary determination, and it was not 

sible to give a clear account of the material or stock in the 
forest. 

Such then is the actual state of forests which have been 


example, 


‘trees (fixed by the former practice), and thus each one loses 
some of its trees onco in ten years. The divisions are arranged 
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n0.as to have equal arons* as far as possible, and their size 
dopends on the configuration of the country, the exposure, situa- 
tion and so forth, 

The object of making the divisions, is to keep the felling within 
certain limits, and thus to make control easier, and to prevent 
difficulty in selling, or collecting for removal, the material cut, 
Ibis therefore the first thing to be arranged in a forest worked 
by the selection method. 

The result will be of course to modify somewhat the manner 
in which our capital is constituted ; instead of having the scale 
of ages and growths in a mixture over each acre of the forest 
to be cut at 120 years of age, we shall tend towards completing 
the scale in cach, division ; in other words, instead of having 
120 series to be (in theory) cut over yearly, we shall have ten 
small series, each to be out over once in ten yours. We have 
still the same mixture of ages and sizes, but 'a mixture of the 
same sort tends to confine itself only to the one division. 

Of the capability or macimum annual yield —Having estab- 
lished our divisions, we have to determina the figure at which 
to place the annual felling, that is to say, to determine the 
yolume of wood or the number of trees which can be cut in 
each year without trenching on tho capital. It will easily be 
understood, that the area of the division does not furnish us 
with a basis for calculating the yield, the division being only 
a matter of convenience, with a view of confinitg the work in 
each year to one spot for convenience sake. 

People have taxed their ingenuity to find a solution for the 
problem of the “ capability” of a selection forest. 

Some, starting with tho principle that the capital must in 
reality be the same in a selection forest as it is ina forest worked 
by the regular method, when both are fit for cutting at the 
same age, have thought to determino the annual increment, by 
taking it as the same as that which is known to be true for 
regular high forest of the same species, under similar conditions 
of growth, &e. 

‘hey have then diminished tho outturn a little in order to be 

on the safo side. Suppose that a regular high forest in analo- 
‘ous situation and circumstances, produced 2 cubic metros to 
the acre, they would take it at 1-50 to 1°75 for a selection forest. 
Multiply this by tho area of the forest, and then they had the 
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capability of tho forest with sufficient exactness. It is indeed 
true in theory, that the working capital in a high forest must 
be the same whether it is managed on one method or the 
other. But that would suppose that tho selection cutting was 
made with theuretic exactitude, and a3 a matter of fact, “ jar~ 
dinage” is always done with some amount of mero guess work 
or caprico in the execution ; it is therefore absolutely impos- 
sible to be sure, that the scale is quite complete, and that 
there are no gaps in the series of ages, and consequently in the 
volume of the growing material. 

In order to apply the known production of regular high- 
forest to a selection forest, we must assume that we actual 
have the whole scale of sqes and volumes complete, which is 
exactly what wo do not know, and have not the means ta 
ascertain. 

Other enquirers have set about to determine in volume the 
capital working. They tell us the capital must be equal 
to that of a regular high forest, and consequently each acre 
must earry half the volume of the acre arrived at maturity, 
(i.e, tho mean between the volume nt 1 year and the yolume 
at 120 years, the mature ago assumed in our examples). If 
an acre of regular forest at maturity carries 200 cubic metres, 
tho total capital will ha 100 euhic metres x the aren of tha 
forest: in other words, we ought always to have 100 cubic 
metres on every acro of our selection forest. As these have to 
be cut at 120 years, they will on an average, havo to stand 60 
years (tho mean between 1 and 120) ; so that dividing 100 enbie 
metres by 60, tho result will he tho “capability” in volume. * 
It is necessary to count up the volume of all the trees of every 
class standing in the forest ; if it comes to more than the theorei~ 
ical figure, by the above calculation, the excess can be left to 
form extraordinary fellings ta bo cut ina certain interval of time : 
if it comes to less, then tho annual cutting must be reduced for 
each year of the period till a revision of the standing material 
is made. 

Those who have tried in such a manner to determine the 
capital working, and represent it in cubic metros, havo fallen 
into a double error. In order to assume that the capital is 
represented by 100 cubic metres, they must first tako it for 
granted, that'in a forest worked by the regular method, the 
material is represented by a scale which ascends in a right line, 
or evenly, from 1 to 200. Now in reality the laws of vegetation 
are not Lhown, and in any case the scale does not ascend by a 
fight lino, but by a moro or less irregularly curved line. 

'o this first mistake they have added another : which is that 
the capital does not consist merely of a given volume, but of 
a scale of age-classes, 80 distributed that no number in tha 
scale is wanting, and that each exists in the proper proportion. 
Now in the confused admixture found in a selection forest, it 
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ia gute impossible to determin to whet extont auch a stata 
of things oxists, or how far we are from it ; and it might also 
happen that if there wore the normal figure of the volume 
actually on tho ground, that figure might be accidentally made 
up by a few old trees, or by trees of ages unsuitably graduated. 
So that in any case we should only have a fictitious standard 
of annual yield, which could never serve as the basis of a rational 
or practical rule of felling. 

fothing then has as yet been found, nor is it ever likely to be 
foand, wbich will enable us to determine. the “capability” 
in the case of a forest worked by selection felling ; indeed we 
might almost say that tho determination is incompatible with 
this kind of management. We may be sure that with such 
a confused mixture as we have in a selection forast, the material 
will ha widely different from a thoorotially proportional ar- 
rangement; and the divisions which we establish, to induce 
regularity, are not likely to be analogous one to the other, either 
as regards the volume or the series of ages and sizes they con- 
tain. When, therefore, we determine to cut annually a certain 
yolume, that is not a“ capability,” or maximum annual yield 
in the true senso of the ierm: it’ is only a limit which we fix, 
a rule we lay down, which must not be exceeded. The state 
of the growing stock must be the practical guide to the forest- 
er's conclusions in this respect, and he must. be careful not to 
remove any living tree, but when there are younger neighbours 
to grow up in its place. Whore the trentment itself is empirical 
and based on practice and experience, it is useless to talk of a 
yield dependent on calculations. 

It will appear presently that the motives for adhering to this 
selection method aro few. Nevertheless, the occasions on which 
those motives come into play are somewhat frequent. 

Under this method, though we are dependent on practice and 
experience, we cannot depend on finding such perfect wisdom 
in management in all_ our forest agents : we have therefore to 
find out some means of controlling and safeguarding onr felling 
operations. 

The only means that can be thought of is to six the dimension 
of the trees to be felled, taking either tho diameter or the cir- 
cumference ; it is then a rule, that no living tree of smaller 
dimensions is ever to be cut. 

The officers in charge will he obliged only to cut trees which 
havo reached or which exceed the fixed dimensions, and can only 
extend the rule by cutting out trees which, though they may 
be of inferior size, aro quite dead, or in a state of manifest 
decline. 

Tt may be remarked, that this fixing of a minimum girth 
or diameter, is rather a fixing of a term at the end of which 
a tree is mature for removal, than anything resembling a cale 
culated yield. 
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If you settle that trees of a certain size only may be cut, 
you in effect dotermine a degree of utility, which the produce 
must havo attained, or in other words an age before which the 
tree is not to come down. We should know nothing of a real 
possible yield, unless we could further fix what number of trees 
of this size to cut; and we have seen that we cannot calculate 
this for the double reason— 

1, That our ignorance of the Inws of growth prevents us 
from determining the number of stems which a given 
unit of area carries at each age of thoir life. 

2, That no means exist for determining in the confused 
mass, exhibited by a selection forest, whether the capital 
ig sufficiently constituted or is superabundant, or ia in« 
anfficient by reason of gaps in the scale of ages, 

Thave dwelt at some length on the question of the possible 
yield in forests worked by selection, in order to show how vain 
are the attempts to ascertain it, and consequently how neces 
sarily inferior ‘selection felling’ is as a method of 

The working echeme.—Tho impossibility of determining, even 
by estimate, a figure to represent the possible yield, does not, 
however, prevent us from laying dowa a scheme of working 
adapted to the circumstances. We proceed in the followin, 
manner: we first divide (according to the considerations al- 
ready noticed) the forest into divisions, eontaining as nearly 
as possible equal areas, ach division corresponds to one 
year’s working in the period fixed (and it should be short) for 
carrying the selection process over the whole forest. 

The divisions should conform whenever possible, to natural 
divisions of the forest, whero the same style of growth, the 
same exposure, slope or other permanent natural features pro- 
vail. In each division all those trees are counted (and the 
cubic content caleulated out) which will be removed during the 
aclectionsperiod, because they have either the dimensions fixed 
on, or are dead or dying. Dividing the total contents by 
the number of yenrs ia tho selection-period, we get the mean 
volume of the annual felling. 

Comparing this with the ascertained volume in each divi- 
sion, we have go to cut out the divisions as to get a pretty equal 
annual outturn, taking a deficit in one division from a portion 
of a division which has an excess, and so on. This last con- 
dition, however, is a. yery secondary one: and in making 
count of the numbers and contents which will (when added 
up for all the divisions) furnish the basa for calculating the 
mean annual yield, foresters must remember that to be well 
within the mark is the best rule in selection-working. 

When the selection-period is worked through,a new count. 
ing and division of tho trees (which have then attained the 
required size or are dead or dying) will be made. It is not 
to be looked for that there will be a sustnined equality be- 
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tween the outturn of tho successive periods, that is incompatible 
with selection folling. Even in forest managed on the regular 
high-foreat system, we havo already seen that whore the capital 
is superapandent or is deficient, this condition of a sustained 
equal yield cannot always be kept %p, and cannot be in many 
cases attained even where there isa thoroughly sound plan of 
management. 

Alfewe can say is that if, as we have advised, good forest 
divisions woll marked and corresponding to nntural differences 
of growth and circumstances, have been laid down, and if the 
felling is rigidly confined to such trees as have attained fixed 
size, then the conditions of production will tend to become equal 
in each division, and in time the annual yield will become as 
nearly constant in amount, as the nature of things will permit. 

Of the Reserve—It may not be useless to indicate how, even 
in selection-forests, a reserve may be kept in hand : in Com- 
minal forests this is a matter of some importance. 

If the forest is too small to be subdivided, the simple plan is 
to leave a cortnin number of trees standing, although they have 
reached the standard dimensions for folling. ‘They can be cut 
‘whenever the special demand arises, 

Hf, on the contrary, the forest is of considerable extent, it will 
be possible to tell off certain divisions, one-fourth for example, 
and leave them unent, while the ordinary annual folling is going 
on in the rest. 

But as the formation of the divisions tends to give us a number 

_,of separate series, oach having its own special production and 
independent of the others, it is much more reasonable to make 
‘one separate division, expressly as a ‘reserve block.’ We 
shall then have two ‘coupes’ to innnage as in a coppice forest, 
ono, three-fourths of the area of the ordinary felling, the other 
one-fourth, the reserve, ‘There is nothing to prevent onr sub- 
dividing the ‘reserve compartment’ again, so as to regulate the 
extraction of material within it, counting up tho material to be 
taken out within a given period, and extracting it according to 
a special plan of its own. 

‘eample—The working scheme of a selection forest is very 
“simple, and enn bo easily adapted to tho tabular form alroady 
recommended for coppice and for high-forest control. 

Lot us take a forest of silver fir (Aiea spectinata) of 300 acres, 
to be felled by selection, The size fixed for felling is 1-60 metre 
jn circumference (measured at 1 metro from the ground), one- 
fourth is to be kept in reserve. 

The forest is divided into six compartmonts about 87} acres 
‘each, and one of 75 acres is for reserve, ‘The period for going 
over the whole of the divisions with the selection felling is 6 
‘years. Having counted and calculated the contents of the trees 
which have attained tho required size of 1:80 metro, and the 
dying and dend trees, we have the following results :— 


Poa ed 
Six compartments for the ordinary felling, 
(Of which 1-6th would be) 
For the Reserve, ant “ a 
(To be cnt as required with an annual mean of) 


‘The plan of working exhibited in a tabular form will be 


‘Age atthe timo | len theses: [Age aftr the * 
atthe time | which the alece 
BE! Aree a6). ‘ion cating ie | veatting. | Remake, 
as to be made, 
A.—Ordinary Feliinge. 

1| 33 [6 years—only (Mixture of 

2) 42} |Mixtare of all | trees of 1°60/ all ageaand 

8 88° [ages and] metro or dend| sizes below 

4) 363) sizes, or dying to| 1-60 metre 

5| 8 be cut. in cireoms 

@) 40 | Bi Reserve Fellings, | ference. 

R|_ 7 ia. id, id. 

Buu | 


In such forests there is no such thing as a revolution or 
eriod of rotation properly so called (page 81). All we can say 
is that in this forest, trees of 1:60 metre in circumference 
an average of 145 annual rings, and wo may take this to indi- 
cate an age of 145 years : that is all we can determine, A 
The special plan of exploitation for tho period in hand will” 
be as follows :— 


si IGrowing stock of alll. | 
g 4a ages, presenting: in | Nature of the | Annmat aver. 
EB Area, | 180) timer tobe jfelling--selec-| aye of the | Remarks, 
Be taken out amount. | — tion in fellings. 
28 ing to 
j |A.—Ordinary Fellings, 
oe. metrea 
1] 33 420 1860 
2 42} 590, 1861 
3| 38 966+ 1862] | 461 0.m. 
4 B6y 140 1863 annually, 
5 85 830 1864 
6| 40 326 1865 
225 2,766 . 
B—Reserve Felling. . 
R.|_ 75 780__|1860-1865} 122 | To meet 
300 3,496 jemergencies, 
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Register of the working achemé—A register will be kept for the 
selection period (and for each separate working-circlo established 
in the forest) in the form which we havo already given as suitable 
for all kinds of exploitation, 


Register for the working period, six yeare, beginning 1860. 
f (Selection Feliings). 


=: * Fellings 
Divisions los 
orcom 41 72] 8] 4 | 5 | 6 [83) Oe 
partments, O& } ary | serve, 
Gor — rx 
7 | 2 424 | 98 | seg] 85 | 40 | soo] 225 | 75 | Remarks, 
2 ——|—|——|- j{ — 
gal elem. com. | im, 
3 4 420] 590 | 960 | 140 | 830 | 896 |s$og] 2766 | 780 
3 Gio} 32) 


1860) 405] we Jose | vee | oe | ee | 405) 408)... 
1861 | see | B70 a | vee f vee | oe | 570] B70] owe 


At the expiration of each period, a line will be drawn, and a 
new account begnn, headed by the results obtained by the new 
counting and calculation of contents, The form of the register 
will not usually contain any column for “ extraordinary fellings,” » 
for it must not be forgotten, that the reserve is only a part of 
the ordinary revenue or yield, set aside to meet anforaaeen de- 
mands, whilo an extraordinary felling, is a realization of a por- 
tion of the capital itself, which circumstances render necessary. 
It is of course indispensable to take note of such a felling, 
beeansa thera may be a responsibility incurred in making it, far 
which one may have to answer to another. But in selection 
forests it is ‘so difficult to determine the maximum annual 
yield or capability, that it is practically impossible to distin- 
guish what is income or what is reduction of superabundant 
capital. It is, however, possible to find forests in which a 
superabundance of growing stock is manifest to the eyo. In 
such a case we have to make an approximate estimate (anal- 
ogous to that which has been described in eating: of regular high 
forest, where the capital is superabundant) and to make extra 
ordinary fellings accordingly. When euch are made, a special 
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‘eolumn is added to the acodunt form, and entries made in differ- 
ently colored ink. 


Comparison of this method with that of regular high forest 
working—The selection method is inconvenient in so many Tes 
jects, that it has, as a system for genoral adoption, beon aban- 
joned : on the other hand, it has some compensating advantages, 
and thes enablo it to be followed under certain circumstances. 
The disadvantages may ba briefly stated as follows :— 
Ast-—It produces less in volume than high forest manage« 
ment, because there ara no thinnings nor interme- 
diate’ products, which in a forest managed by the 
regular method amount to 15 or even 25 per cent. 
of the principal yield. We do not_know whether 
a stem dominated by another trea will not be called 
on one day to replace the tree whieh now checks its 
growth. “In a solection forest we cannot out out 
any stems but those which are actually perishing. 
Moreover, in @ selection forest the trees are often 
badly grown, they overshadow one another and 
restrict the growth; all these circumstances tend 
to reduce the production in yolume, to a degree 
which makes it impossible to do more than merely 
estimate it, 
2nd—It brings in Jess in money valuo ; that is to say the 
rate of interest is lower than that of regular high 
forest, which is already low, since, the produc- 
tion being less in volume, though the capital is theos 
retically the same, the rate of interest yield is 
roportionably lowered. 
8rd.—The felling not being by any rule of maximum annual 
yield—not even an approximate one, and therefore 
not being capable of verification by decennial revi- 
sions, has to be conducted within limits of the 
reateat moderation. We are afraid to look for any 
inerease for fear of deterioration. 


The advantages on the other hand are— 

‘Lst,—The soil is kept continually covered and restored, 80 
that it requires little care, for we never cut a tree 
which is not replaced by another standing near it, 

2nd.—It_is easily, adapted to forests of small extent 5 
whereas the natural method requires an area sufi- 
cient lo carry such ati amount of stock of each ago 
and size that the requisite treatment may be applied. 
Asin a selection forest the scale is complete on each 
acre, the area may be very limited without intor- 
ira with the working. 

‘ Fra this it follows that this mode of treatment ia still fol- 
wed — 
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Jst—In mountain countries, ‘in places exposed to wind 
and to frosts, where the forester would be vor 
anxious about tho results of a regeneration felling : 
in forest zones intended for defence of lower lying 
proverties, where the object is less to produce ‘tim- 
r than to maintain a continuous protection belt of 
forest. 

It is for this reason that forests of silver fir and beech 
aro atill worked by selection in mountains, even of 
inconsiderable elevation, these species bearing much 
shade and cover overhead. At great heights, forests 
of larch and pines can only be treated by this method. 
Under these last conditions, where natural seedlings 
are difficult to produce and slow in growth, we hava 
always to preserve the growth on the ground, and 
only remove trees whera there are others rendy to 
replace them. 

2nd.—Folling by selection is ndopted in woods of small ex- 
tent belonging to communities and private owners, 
and stocked with species which do not coppice, like 
the beech and silver fir, and in which the owners 
require from time to time stems of different dimen- 
sions which they find growing together in the forest, 

$rd—Lastly, tha method ia followed, as an auxiliary in 
other spheres of management as @ transitory means 
of making certain groups last, though it is ale 
ready of an ago to be felled entirely, but which has 
of necessity been pee in an intermediate periodie 
block or group, It permits dying trees, or thoso 
which have ceased to grow, to be removed at the 
moment when they would begin to lose value, and to 
replace them by younger trees which promise 
vitality and continnance in growth among the 
mass,” We have alrondy cited an cxamplo at pago 
187 (see Chapter on High Forest, §2. The case of 
an excessive standing crop). Properly controlled 
thon, and mapaged systematically, the method of 
selection felling offers ceriain advantages which are 
not to bo despised ; but- applied at hazard and 
without duc limitation, it produces frightfully bad 
forests, and there is an end to working by plan and 
with due reason. 
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CRITICISMS ON “NOTES FOR A MANUAL OF 
INDIAN SYLVICULTURE,” 


notes on my definitions hare been received from Ma. 
Jeputy Conservator of Forests, Bombay, now on leave 
in England. Want of leisure prevents mo from replying at sufficient 
length to some of his objections, which appear to me unfounded, hence 
any short remarks Iway make will be given as foot notes.——E. E 
Feunaspez.) 

1. Ae l understand it, the do/e of a tree is the whole of its 
central vertical axis. I would alter your definition to the 
igi—“'The stem of a tree, [rom the ground to the point: 
at which it begins to fork, is called ‘ble? ” 

2, “A forest is said to be pure,” &e, 


I would prefer the word amired. T cannot give any preciee 
reason why, but ‘unmixed’ seems to me more expressive of the 
idea you wish to convey, ‘To be thoroughly appropriate, the 
negative ‘impure’ ought to be capable of being used to express 
the opposite meaning; but nobody would, 1 think, ventare to 
propose that, and yon yourself are obliged to have recourse to 
the term ‘mixed.’ Under these cireumstances, would not it be 
more natural to employ the word ‘unmixed’ to express the oppo 
site quality ?* 

8. “The term ennopied forest denotes a collection of trees, of any 
age, the crowns of which meet.” 

This definition implies that a forest whose crowns do not 
meet ig not a eanopied forest, But surely a canopied forest 
should mean any forest which possesses a (leaf-) canopy, I do 
not think that ‘the term is at all expressive of the meaning 
given to it, and, moreover, that it is superflnous. At any rate 
you might insert ‘completely ? before ‘ canopied.? 

In the next paragraph, I would leave out the word continuous 
in the definition of leaf-canopy. Lower down you speak of the 
canopy being open and interrupted. It could’ ecarcely possesa 
either of these quulities, and be at the same time continuous, 

I woull much prefer the term leaf-corer to canopy. Canopy 
not heing an ordinary word, it appears a little far-fetched when 
there is a good homely word equally expressive. Further on 
(page 108) “you speak of a plant growing under cover. Wh 
use two words to express the same meaning? ‘The word cover 
may Le used to express either vause or effect. In the example 


*T had no alternative in this matter but to adopt the terms that hed beon 
introduced by Dr, Brandis, and which neage bad since anthorised.—E. K, F, 
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you give in the last paragraph of page 106, you use the term in 
tie former sense, and then define termeaning in the latter 

4, «Tho density of a crop signifies the degree of closeness of the 
growth constituting it.” 

I think it would be convenient to have this pub into a inore 
definite form. I would, therefore, add :—‘ The density of the trees 
ona given area is the ratio of their actual density to what it 
would bo if the area waa completely stocked; complete density 
being expressed by unity’ 

“a If thie clause is appended we shall bave a convenient term for 

* expressing the quantity of stock on a given area. ‘Thus, when 
describing the stook in a compartment, we might say its density 
was ‘75, meaning that only three-quarters of the compartment 
is stocked, or that it could. hold one-third more trees than are 
on itt. 

6. In the definition of ‘regular forest,’ I would leave out the 
words conveniently distributed, 60 a8 to make it more precise and 
objective, 

6. “A young plant, which results directly from the germination 
of asead, until it begins to lose its lower branches, is called & seedling.” 

I would omit the words in italics, Some trees never lose 
their lower branches. I have only to look out of the window to 
be convinced of that fact. 

7. “A high forest is a forest consisting entirely of seedling 
trees, 

‘The term Aigh forest ia perhaps the very worst we could have 
borrowed from the Germans. They, themselves, acknowledge 
that it is as bad as bad can be, A forest, composed of seedling 
trees is not necessarily high at any stage of its existence, and 
the term is, therefore, misleading, It is thoroughly artificial, 
and does not convey a single innate quality of seedling-trees, I 
think you will agree that seed/iug-forest dooa, and that it is a 
much more appropriate and expressive lerm.§ 

8. “To poll or top off @ plant signifies to remove its erown,” 


*Tf the term “lenf-cover” be anbstituted for * eamopy.” what would be the 
adjective equivalent to “eanopied'"? We have enver in the ease of a solitary 
treo at well ar in that of several trees which tonch crowts, ' Lenf-eover 
Would therefore, I think, be inappropriate. to exyress the idea which T lanve 
endeavoured to convey by the ward * canopy." Aa regerdn My. Taird's objection 
tobe word “oontinaoah” Have already nt it in my rply to Captain Wood, 

{Tolan copia suggestion, Tmynet ang the tm in my working plan 
tne equfeaen of he ent of demiy” compete cop ein denoted by 
tauitys Tiave, however, omitted Ml reference to tia point, a4 thought St 
beloaged speslly to the organisation of foresta—B. E, ¥. 

I donot understand the force of this objection. Won! Mr, Laird kindly giva 
the instance of any tree, which does not Ioose some at least of its lower branches, 
even when growing in complete isolation.--E. BF. 

§ Rrery one will agree with Mr. Laird, but # 
come.so thoronghly established in our poraseolo 
‘titution of anerhér moro logical term woulé probs 


rm “higheforest” has be- 
at least in india, that the sub- 
bly not be allowed. —E, E. Fy 
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would add, after ‘poll? pollard, as that verb is at least as 
often used as f poll.’ 

Lagree with Major van Someren that “off” had bettor be 


omitted. 
9 A rotation is the nambor of years fixed for tha euccossive 


and complete regenoration of a whole forest.” 

The word rotation is already used to denote successive changes 
of species. I would much prefer the word revolution, which ia 
just as much to the point and hasno other meaning for us. 

The word successive appears to me out of place, I do not see 
how it can be applied with references to a single object. I dare~ 
say yon did not intend that it should, and that you probably 
had in mind the snecessive regeneration of the annual coupes, 
but this would not bo evident to a beginner. I must confess 
that I do not think the meaning is rondered vory clear even if 
successive is left out. I would prefer the following :—* The rota- 
tion of a tree, or collection of trees, is the number of years fixed 
to elapse from the time of its production to the time of its ex. 
ploitation.” 

‘Your definition would, it appears to me, only apply to a series 
(ie, a forest in which ‘there was a perfect gradation of ago- 
clastes occupying equal areas), But, supposing we have an 
isolated compartment, not being part of aseries, whose orop ia 
ent clean periodically every 100 years. In one year the entire 
forest would be completely regineruted. Hence by the above 
definition the rotation might be} year instead of 100.* 

10, believe you are perfectly correct in saying that fall 
may mean “that which falls? We often hear of a heavy’ fall 
of rain, for instance. Nevertheless, I agree with Mr. Smythies 
that it is nota good term to use in the present case, Would 
not eutlinge, which is the expression generally used, answer? 

11. ‘The introduetion of a verb ‘to coupe” into the Forester’s 
vocabulary would perhaps prove useful. It might, for instance, 
he said that 100 acres were couped in such and such a range 
during the year, meaning the annual coupes aggregated 100 
acres.t 

12. “To clean fell a coupe means to remove the entire atock 
standing on that coupe.” 

T would prefer putting olean after coupe. 

But how can you fell a coupe? Ought not the words Ae erop 
on to be inserted alter /e//. 

Lwonld also insert af one operation after crap, because other« 
wiso the definition would apply also to a forest naturally regen. 
erated by seed. The definition would then read :-— “to clean 
fell the arop on a coupe means to remove at one operation the 
entire crop atanding on that coupe.” 

© T admit Mr, Laird’s very euggestivo and necessary correction—Hi, BB. 

{A capital suggestion—E. E. F. 

$A very necessary covrection.—F B, F, 


Br 
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18. In the next paragraph, would not parent-, motRer-, ot 
foster-crop answer in place of reserve? ‘The word standard 
would then be available for the purpose to which you originally 
proposed to put it.* 

14. A glade is a portion of a forest in which tha troes are 
scattered,” 

In the ordinary aeceptation of the word, does not glade mean 
a narrow apace, altogether free of trees, in a forest? Contine 
uous forests of ‘scattered trees’ covering hundreds of acres are 
often met with ; would it do to call these glades ? 

+ It appears to me that we could do without this term in any 
technical sense, but if retained, I would suggest the alteration 
of the definition to something like the following :—“ A glade is 
a relatively amall and open portion of a forest in which the trees 
are scattered and their density less than +l ”t 

¥. “Dormant buds.” 

‘Ienot the proper, or at all events the older, term, adventi« 
tora buds ? t 

Ifa change, or addition—for which thera does nob appear to 
bo any necessity—is made, I would prefer the term ‘latent? to 
‘dormant,’ because it implies the quality of not being peroopti- 
ble although present. 


NOTES FROM REWAH. 
(Continued from July No., page 350). 


“J wawr yon to go down below the Kaimurs and carefully 
inspect all the forest country in that direction, get acquainted 
with the people, enquire into their forest rights of user, and see 
whether 2 revenue can bo devolopod from the sale of forest 
produce, It is reported that practically inexhaustible forests 
cover the country in the Chandia and Sohagpur districts, the 
working of which should yicld an income of many thousands, 
Some years ago there was also a valuable ac industry estab- 
lished over the same country, which has since been destroy- 
ed, but which might perhaps bo ro-developed and made to 
contribute a rovenue. Find out all about this and let me have 
your report as goon as possible.” With these instructions to 
guide mo I started into camp in January 1880, spending that 
and the following soason in wandering about the forest-clad por- 
tions of the State, taking every opportunity of meeting and 


Some treca of a crop may be spared in order solely ta attain a larger diame 
tor ; such trees would form, neither & parent-, mother-, nor foster-crop.—E. E. Fy 

‘This correction will be considered. —E. K. F. 

No, adcentiziou io the very opposite cof dormant, Of course an adv 
bud may become a dormant bud, if, instead of bursting through the bark 
a itig formed, it remains concealed! under {8 fom rear fo. year Beth 
‘word “Jatent’* (lying concealed) ie more expressive than “ dormant.” —E, 


000, 
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talking with the proprietors and people generally, enquiri 
into tho chance of reating. durbar righ, where. wone hed up 
to the present heen exercised or claimed, doing some shooting, 
and successfully re-starting the lac cultivation over a large area 
of country. In vain, however, I searched for those practically 
inexhaustible primeval foresis where mature Sardi (adil, Shorea 
robusta) trees were supposed to be growing in innumerable 
thousands, and herds of elephants were said tobe not uncommon, 
But [ must not anticipate, 

‘The Kaimur hills traverse the State for 120 miles in a near! 
east and west direction, They consist of a narrow, denuded, and,’ * 
‘on the south, extremely precipitous rango of sandstone and 
conglomorate rocks, the result of upheaval, and are nowhero 
more than five or six miles broad, with a descent on the south 
fully equal to their height ahove the plain on tha north. The 
average elevation of these hills is about 1,500 feet, some peaks 
being over 2,200 feet ; and in all their length, within the Rite, 
they are passable in only ten or a dozen places, not one of which 
can be considered practicuble for carts, They represent there 
fore a formidable barrier between the plains on the north and 
the forest: country below the hills. Anothor considerable range— 
the Maikals—form withthe rivers Nerbadda and Johilla, the 
boundary of tho State on the south, over 100 miles away, where 
it marches with the Central Provinces. Between these two 
main ranges the whole country is covered with a sea of sand- 
stone and gneiss hills, broken up and scattered about in tho 
most indescribable confusion ; here, starting from a contral 
nucleus and sprawling over the country in ray-like spurs; there, 
jaolated in bold craggy looking citadels which form naturally 
impregnable fortresses, while in places they trend away in long 
narrow flat topped ranges or rise out of the valleys in strange 
steep sugarloaf cones, But they havo a tendency to group 
thomeelves into ill-defined blocks running north and south at 
right angles to the Kaimurs and Maikala, and they form the 
watersheds of the principal rivers flowing into the Sn. They 
generally vary from 1,500 to 2,500 feet above sea level, but 
several peaks are 3,000 feet, and some fow exceed 3,600 feet in 
height. The valleys between theso hills are for the most yet 
of small oxtcnt and only partially cultivated, while in the wholo 
of this country there is only one small section of road, Jally 
made, about 30 miles in length, which can be called practicable 
for even the ordinary country cart with its dise-like wheels and 
wooden axles, 

South of the Kaimurs, Rowah comprises an estimated 10,000 
square miles of the hilly watershed of the Sn river, which rising 
in one of the Feudatory Chiefthips of the Central Provinces, flows 
through the State in a north-westerly, northerly and finally east~ 
erly direction, parallel to, and at no great distance from, tho 
Kaimur hills. In this part of its course it receives four con- 
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sidorablo streams, viz., the Johilla, Mahanédi, Bands and Gopat, 
and has an entire length from border to border of the State, of 
perhaps 300 miles, in which it varies in volume from a small 
stream a few yards across toa majestic river three-quarters of 
amile wile. “The Johilla flows parallel to, but somo distance 
south of, the Sén, from where tho latter enters the State to 
whore it bends northwards; and beyond this junction, the 
Bands and Gopat, after flowing through the aoulhern portion 
of tho State in a northerly direction for some 70 or 80 miles 
at right angles to the Sdn, join that rivor at equidistant points 
down its oasterly course, ‘and form, with the Johilla and the 
main stream, well defined boundaries for six natural enb-divi- 
sions of the country. With the exception of the Jobilla, all 
theso rivers would be practicable for floating operations during 
threo months in the year, It will bo gathered from the above, 
that the forest country is both very hilly and well watered. 

‘We have scen ina former paper that the vanguard of the great 
Central Indian belt of Sardi makes its first appearance on the 
northern slopes of the Kaimurs, which in this direction may be 
said to mark the boundary where teak ends, and Sardi begins. 
‘he former species is just representeil on this range, but in tho 
country to tho south, up to tho Mandlako border, it ontirely 
disappears and gives’ pluco to Sardi, which gradually asserts 
itself, until from a Tine marked by tho river Son it becomes the 
dominant tree over all tho valley country remaining uncultivated. 
The character of the Sarai forest. is vory similar throughout. 
The soil is nearly everywherea more or less—generally more— 
sandy loam mixod with lime and ferruginous gravel, and tho 
forest consists principally of Sardi coppice associnted with D. 
atricta, A, latifolia, B. frondose, 1. tomentosa, E. offcinalis, 
D. Blonum, A, Catecht, 8. Anacardim, M. vebitina anda 
congpicnous undergrowth of dwarf dato Pharnix ceaulis, Tho 
Sari varies in purity from 16 to 80 per cont of the entire erop 5 
it overflows the valleys and undulating country and creeps up 
over the low hills, but is almost absent from the higher hills, 
where it is replaced with Salai (3. uviferaj supplemented with 
bamboo, A, latifolia, L. parviflora anit Nyctunthes Arbor-tristia. 
But by far the greater portion of this extensive forest is made 
up of the Suri coppice and bamboo, the former of which is too 
smnall for working purposes, as it docs not excced an average 
girth of 14 feet. ‘The forest is nearly everywhere cut into by 
narrow, sometimes star-shaped, marshy ladles, down the centra 
of which filters 2 boggy stream forming dangerous daladals or 
quagmires, which aro often quite impassable. ‘The Saréi_nover 
encroaches on theso glules, but fringing them, clearly marks the 
Timils of the firm well drained ground. Thos marshy glades 
are generally cultivated with rice, and well on in the cold wea- 
ther, about the end of January, are good places for snipe. 

‘The Sardi coppice is the result of our old friend the diya maker 
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or jhumer, whose indefatigable exertions with those two assist» 
ants of his, axe and fire, have nearly everywhere destroyed the 
high timber forest of Rewah, and not only destroyed them from 
a working point of view, but I believe greatly changed them for 
the worse with regard to their present timler contents, It is 
possible, I think, to trace the extent of his dopredations on any 
partioular area from the present character of the forest cover} 
and I am of opinion that the groater or Jess exuberance of the 
bamboo crop is a fairly certain guide here in this respect, In 
places where the forest is tolerably high and contains a decent 
proportion of maturo trees, and which from natural inaccessi- 
bility, a glut of will beasts, or superstitious belief, have escaped 
for along period the visits of Baigurh or Kol, bamboo is very 
searee, often completely wanting. In other places, where, 
owing to a comparatively good soil, or to special qualities of 
accessibility, such as the close neighbourhood of permanent enl= 
tivation, the dy maker has frequently operated and jlumed the 
forest, time after time in a regular rotation, the bamboo erop, a3 
tho onteome of competition and survival, if not of the fittost, 
then of the most irrepressible, has struggled to the fore, and 
owing to its superior Maying powers has onistripped everything, 
leaving even the sturdy Sarai nowhere in the race. ‘This trans. 


formation from hih’timber forest in which bamboo is only 
sparsely Tepresented, to dense thickets in which it forms nearly 
the entire cover, can be traced in different parts of the Stato. 
remember noticing the same thing in the bamboo forests of 
Sonawdin on the Sitpnras, In many places in these forests 
there are considerable areas of nearly pure bamboo, and the whole 


tract shows very evident signs of having heen treated on dhya 
principles within a reasonable period, 

Dhya. cultivation is here a general custom rendered necessary 
by the poverty of the hill tribes, a great proportion of whom 
possess no cattle or agricultural implement better than an axe 
and hoe ; and it is also to some extent the result of a poor sandy. 


soil. 

Diya is of two kinds, first that known as diya proper, which 
is the ordinary clean felling and burning, in rotation of about 
8 years, of the entire forest cover, as practised by the hill 
Béigurhs and Kole; and secondly, the custom known locally as 
baghor, according to which, the inferior soils are fertilized by 
burning over them annually a coating of small trees and 
branches obtained from the neighbouring forest, ‘The latter is 
the method preferred by the residents of permanent villages, 
where the fields treated in this manner are cultivated each year, 
and when tho yood ashes are ploughed in as @ manure instead 
of being utilized as a soil. Now es a large proportion of tho 
forest population consists of the poorest tribes, who at present 
are nearly dependant on the axe and fire for their grain food, 
and a4 the eoil of all this Sardi region is excessively sandy and 
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‘lLfitted, unless well irrigated for agricultural purposes, it fol, 
lows that the whole country is continually and unavoidably’ 
being subjected to one or other of the above processes of defor~ 
estation, and that high timbor is in consequence an impossibility. 
Of course there are places whera the forest has to same extent 
escaped this wholesale conyersion,-first into ashes and then 
into small coppice cover. From such areas it has been found 
racticable to supply different Railway Companies with several 
hs of sleepers, to the great advantage of cortain contractors 5 
Dut these spots are few and far between, and now contain on 
a remnant of big trees, a large proportion of which have been 


‘The chief tracts deserving notice aro— 
The Son. 
‘The Majholi. 
‘The Bandogarh. 4 
Tho Sohagpur. 
‘The La 


cs 

‘A beautiful river is the Son in Berdi when seen on a bright 
sharp morning in December. Its broad expanse slowly dis- 
engaging itsell from tho misty wreaths of night lies reveals a 
perfect dolight to the visitor from ugly sandy Satna, Its banks 
Wooded to the edge with dark green Jamun or the graceful 
Kawah, (Terminalia Arjuna,) or rendered bright with a vivid 
patch ofearly wheat form a fitting bordor for the shining river ; 
Eid as ono floats or paddles down its rather siuggish but bril- 
Hantly cloar stream, catching a glimpse of Robé und Makeeer ax 
they leap from their erystal homa, of disturbing a flock of grey 
Tog Geeso or wily Pintail, a sonse of pleasure and exhiliration is 
experienced, much as when the burnt-up plains-man first eatches 
sight of the distant snows, und fecls tho life-giving breezes 
from the hills. 

Tn the neighbourhood of tho southorn bank of this river, and 
in the last 25 miles of its course through tho State, there is an 
area of 150 square miles of hill forest partly intermixed with 
cultivation, which, owing lo its proximity to the Son, is, or 
rather will bo, if protectoil, a valuable forest property. Nowhere 
containing Ietgo tor of value quality ef  Mowha (B. 
latifolia) and Pursid (ZZ. binata), this forest would yield a very 
largo quantity of second clas, tinh of dinkibions varying 
from 1to B fect girth. On the ighor hills the good grovel 
consists principally of A. latifolia, A. Cateehu, L. parviflora, T. 
tomentosa, D. Bbenums O. dalbergioides, B. latifolia, and H. 


ata 
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binata, of which the two first named species arp much the most 
Plentiful. Of inferior woods B. thurifera, Z. sylocarpa, B. 
Oficinialis are abundant, and bamboos in greater or less quantity, 
aro present nearly everywhere. On the lower hills, and on the 
uncultivated undulating country, the above species are all found 
mixed with B. yrondosa, 8." robusta, Carissa karandas, and Z. 
Jujuba, and on'the rivers and streams 1’, glabra. U. integrifolia 
and B. malabaricum aro well represented. I have measured 
trees of this last over 60 feet in girth round the buttresses 5 feet 
from the ground, 

"Sardi is nowhere of largo size, seldom over 2 feet in girth ; it 
clings to the small hills and valleys, which are naturally the 
first situations brought under cultivation ; it is cut down every- 
where to make diye fields, or to supply ashes for the better 
class lands ; and when by chance it has spread upwards into 
places difficult of cultivation, it has been girdled for the extrac- 
tion of its r4i or resin, 'This is tho only forest in Rewah whero 
AZ. binata is found. Tt keeps to the neighbourhood of the river, 
and as far as my experienco goes is not conspicuous even in the 
Son forests west of the Gopat. It increases eastwards from the 
junction of this river with the Sén, and near the border of tho 

into is fairly plentiful and of girth up to 5 feet. Further south 
in Singrouli, or rather that part of Singrouli in the, Rewah 
State, I have not come across it. Dr, Brandis mentions it as 

resent in the Singrouli hills, but he probably alludes to British 
ingrouli. 

‘A. commencement has been made to work this forest by ex- 
porting its emall wood and bamboos for sale in some of the chief 
towns of the lower Gangetic valley. Largo rafts are construct- 
ed in February-March, and floated down the S6n to Dehri- 
ghét, a distance of 190 miles, at which place the wood is sold to 
traders coming from Buxér, Arrah and Dinapore, The price’ ob- 
tained are very moderate, “Bamboos fetch only Rs, 9a thousand, 
and poles from Rs, 16 to 25 a hundred, according to girth. 
Competition is also very great, and the Rewah forests being 
Righer up tho river, and therefore further from the markets 
than any other, aro badly situated for trading purposes. But 
the private forests lower down in British territory are said to he 
rapidly deteriorating, and if so, the day is not far distant when 
Rowah, produce will be able to compete on better terms than at 
present. Even now our experiments, in spite of two serious 
accidents by flood and firo, have yielded a profit of 75 per cent. 
‘This area is one of those salectod by the forest officer for a reserve, 
but it is not free from private rights, which are difficult to recon- 
cilo with Statd-intorests,-and ifs demarcation will be delayed 
until these*can be sottled. i 


- “OM. 
(To be continued.) 
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As there is some likelihood of a considerable demand arising 
almost immediately for Pinus longifolia resin, the subject of tap- 
ping that tree ought to possess no slight interest for the Himala- 
yan forester. 

‘The extensive forests of this pine which stretch along tho 
lower slopes of the outer North-West and Punjab Himalayas 
have hitherto remained valueless except at a few points, auch as 
Naini Tal, Ranikhet, &e., where the wants of a large local popu- 
Jation and the absence or insulliciency of other woods have raised 
this pine to the position of the chief or sole timber and fuel tree, 
Not that there is no market for its timber in the numerous 
wealthy towns situated within a hundred miles of the hills, bué 
present prices are as yet, too low, and transport too difficult and. 
costly to make export from those hills pay. Hence every cir 
eumstance likely to inerease the value of the pine ought to be 
very welcome. Should the tapping of the tree for resin prove 
remunerative, the result may be that we shall be able to work 
several hundred square miles of well-stocked, hitherto unproductive 
forests, for the conservation of which other forests have at present 
to pay, ‘and which hence make our financial position appear year 
after year much worse than it really is, and act as a drag on the 
progress of the Department. 

There is on the surface no reason why the Pinus longifolia 
should not be as important a source of wealth to Northern India 
as the cluster pina is already to the West of France, even with its 
present very imperfect means of communication. Asin both trees 
the largest quantity of resin is contained in the sapwood, it is 
probable that the method employed in tapping the one will suit 
with little or no modification the'ather.  Kenders of the “ Indian 
Forester’? will hence perbaps find the following extract from the 
‘ranslation of BaoNnnis’ Klements of Sylvieulture interesting. Ib 
describes the method employed in tapping the cluster pine, and 
gives come information regarding the amount of yield and price 
of the reain and its manufacture into the various products used 
tin the arts, ‘The excellent illustrations whieh accompany are 
from the pen of Mr. A. F. Broun, who has kindly drawn them 
at my request for the Indian Forester.” 

‘Thore ara two methods of resin-tapping, which in French are 
termed respectively genmage a mart and gemmage vie, Tho first ex- 
hanats and kills the tree (whence tho name), and is adopted only when 
the tree is to be felled soon after; the second, ag may be guessed, has 
for its object to obtain the resin without causing the death of the 
tree, In eipher case, the first thing to he dono is te tako off gradu- 
ally a rectangular strip of bark, begiutirfg'at the foot of the trea and 
going up about inches ; a liltlewood Sure also be removed with 
the bark. ‘The wound thus made ia technically called a quarre or 
Dlazé, ‘The instfumont wed is a light axe with a curved hend and a* 
handle bent at an angle in the direction of the concave fuce of the 
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head (soe Fig. 1}. Onee or twieo a week the wound is re-opensd, 
and the same time lengthened by taking off a fresh strip of 
bark and wood above it about two-fiftha of an inch long, In this 
manner the wound attains a cortain length, which in the forests under 
the control of the Forest Department ought never to exceed 11 
feet. Moreover, in tho printed stipulations which contraciurs bind 
themselves to observe when they purchase the right of resin-tapping, 
thore is 8 clause which fixes a maximum of 5 inches for the breadth 
of the quarre, and a maximum of two-fifths of an inch for its depth, 

4 Only ona quarve at-a time ought to be worked in those trees which 
are not to be felled in the next thinning operations. ‘To prolong 
their oxistence, it wonld even be desirable to make the quarre only 
SB inches wide. The'same quarre is worked for 5 years by the process 
explained above of freshening and lengthening the wound, During 
tho first year it is longthened by 22 inches ; during each of the three 
succosding yours by 26 inches; and during the fifth year by 28 inches, 
At the end of this term a new quarre is opened, which is worked in the 
same manner. ‘This process is repeated until within a fow years of the 
felling of the treas so tapped, when the process called gemmage @ mort 
is employed. 

“ No tree is tapped in the manner we have just described before it 
has attained a cirenmferenco of 3 feet. M. Lamarque is of opinion 
thet it would be better at the beginning to work a quarre for only four 

ears, and then give the tree rest for ono year, The quarres when 
left alone, soon heal up by the formation of new rings of wood and 
barks, and some time after a new quarre may be opened in Ue swell 
ing formed by tho bark immediately over the old quarre. 

“ The swelling is a snro indication of tho existence of an old quarre 
beneath, and some old trees may be seen hero and there bearing traces 
of several of them. It frequently happens that from want of sufi 
adherence, the bark separates on each sido of the old wound: 
separation being wider at the middle, where also the consequent 
ing out of the bark is naturally greater, This phenomenon gives 
the lower part of the stem the shape of a spindle, and the trunk looks 
as ifit was boing crushed under the weight of the portion of the tree 
aboro. 

“ Tn private forests the guarres aro often allowed to rench a height. 
of 13 to 16 feet, and two or three are worked ata time on thick trees, 
This is a bad practice, If for the time being a trea iy made to yield 
‘a largo quantity of resin, its longevity is materially ehortened. 

“Ae we have already indicated, gemmage a mort is practised only in 
the case of trees near their matnrity, or of those which are to be fel- 
Jed inthe very next thinning operations, Jt is begun as soon as the 
trees are big enough to contain a quarre, in other words as soon as 
they have attained a girth of 20 to24inches. ‘This generally happens. 
at the ago of 20 years, ‘The quarvee are opened in precisely the same 
manner ag in the first process ; only they are worked up faster, and 
several at atime are opened in each tree, Usually a tree treated 
thas dies in threo or four years, 

“ When a new quarre is out or an old one re-opened, the resin 
oozes out in beadlike drops. A portion of it flows down the wound ; 
the rest, owing to volatilisation, solidifies and forms a crust over the 

sa 
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exposed wood. This solid substance is known under the name of 
galipot. Formerly the resin waa allowed to run down to the foot of 
the tree, where it was received in a little trough hollowed out in one 
of the roots or in the sand. Much of the resin was thus lost by 
absorption in the sand, especially in the first year, Little earthen- 
wars pots are now used, which are hung along the stem of the tree, 
and are raised as tho quarre is worked up higher (see Fig. 2). To 
get the resin to flow into the pots, a small curved plate of zino (see 
Fig. 2a) ja lightly driven in an oblique direction into the wood im- 
mediately over each pot.® The pot is kept in its place by moans of a 
nail fixed under, and on which it rests lightly. ‘To render the wast 
still smaller, tho pot is covered with # thin board, which prevents the 
Joss of the volatile portion of the resin (Fig. 20). The resin-tapper 
examines the pots when he goea round to re-open the wounda, and 
empties any he finds full. ‘The galipot is scraped off once or twice a 
year. : 

‘The nso of these pots and plates of zine constitutes the method 
of Mr. Hnghes, Jt requires a heavy ontlay at Brst, but it possesses 
the advantage of yielding a larger quantity of resin, and that in « 
purerstate. According to Mr, Samanos the results of this method as 
compared with former results are as four to thres, It is much em. 
ployed in the Dones et Cape Breton, Mimizan, Biscarosse and la 
‘Teste. But in the district round Dax its uso is not 80 general, while 
at Mont de Marsan itis atill rere, This is » source of much los. 
To diminish the waste of resin by absorption in the soil, the tapper 
makes the same trough serve for soveral successive quarres, ‘They 
are consequently obliged to cut little canals all round the foot of the 
tree leading one and all into the same trough. 'Theso canals are 
ly cut right into the wood, and thus soon kill the tree, 
-tapping is carried on only in the interval between the Lst 
March and the 15th October; but tho gradual thinning off of the 
dark is begun as carly as the 10th February. 

“Resin Is most abundant in trees which measure at least 16 
inches in diameter. A pine of this size yields annually three litres 
by the process of gemmage & vie, Taking into consideration the con- 
tinual diminotion in number of the trees, we may reckon that an 
sere yields annually about 30 gallons, whaterer be tho age of the 
forest, Té ie not wo easy to calculate the yield by the process of 
gemmage & mort, Still it is generally admitted that from 80 to a 100 
pines 8 inches in diameter will also yield annually the same quantity, 
‘and that for three years, Qu the estate of M. Marcellus, near Bisca— 
rosse, I saw a pine 13 feet in girth and 36 feet high up to the firat 
branch, which had ten quarres worked on it simultaneously, and which 
still yields seven or eight litres of resin annnally, 

«The price of tho raw rosin is necessarily very variable, Some- 
times it is ag low as 40 franca a burrique (840 litres), During the 
American war it rose £0 290 franea, At Mont de Marsan, where it is 
‘converted into the different manufactured resin products of commerce, 
the actual price of a barrigueis 120 francs, 


* A much simpler and more effective plan is now followed, A flat plate of 
sine (Fig Za) willvene corner slightly curved upwaris i driven im obliquely 
Shrew’ the quure, the curved. corner being im ly over the pot which is 
‘hong on one side of the quarre (Fig. 26 and c). 
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“ "The resin-tapper is psid co much per barrique, usually from 80 to 
85 francs ; which gives an average of four or five francs @ day. 

« T vinited at Mont do Marsan soveral distilleries. In one of thet 
they distil the resin for spirits of turpentine. ‘The raw resin always 
contains, according to the care with which it has been collected, « 
greater or less quantity of impurities, euch as lumpe of earth, chipa 
‘of wood and bark, leaves, &e. To remove these the resin is put into 
boilers in which it is subjected to» temperature just high enongh to 
liquefy it withont causing it to volatilise, In this liquid etate it is 
passed through sieves of rye-straw into troughs, The clear liquid is 
known under the name of tércbenthine. 

‘“ From the trongha the térébenthine is conducted through a pipe eup- 
plied with a stop-cock into still. During the distillation, a thin 
continuous stream of water is introduced into the retort by means 
ofa funnel. The water, in tha state of steam, carries over with it the 
spirits of turpentine, and after condensation in the worm they are both 
received into a vat. 

“ They are then separated by the process of decentation. Colophony 
and black and white rosin are made from what remains in the retort, 
jpe leads this residue into a trough, whence it is passed 
through a very fine brass sieve into a wooden chest; what is collected 
in the chest is colophony, what is left behind in the sievo is black 
Tt is made into cakes of from 100 to 200 Ibs., by pouring it 
wil liquid into trongha hellomed out in fine exnd. White rosin 
prepared in the same way, except that the hot residue in the sieve is 
agitated briskly in one-tenth its volume of water before it is poured 
ont into the eand monlds, 

“All these products have their special industrial uses. Spirits of 
turpentine are employed in medicine, in the preparation of varnishes 
and paints, for lighting, for cleaning furniture, &¢, The solid pro- 
ducts enter into the manufacture of paper, soap, stesrine candles, 
torches, sealing-wax, éc., and aro also used for the caulking of 
vessels. 

“The residue from the firet filtration of the crude resi 
special stoves, and yielde tar and pitch. 

“ Ouo barrique of eruce resin gives 100 kilos. of spirits of tarpentine, 
which, taking actual prices, would be worth about 125 france; the 
other ‘products cover all expenses and yield besides a trifling profit. 
Black rosin sells at the rate of 18 francs per hundred kilogrammes; 
the price of the same weight of shite rosin is 20 francs, 

“Tn another establishment in the eame town, the black rosin is 
heated to a high temperature, by which a donble decomposition takes 
place, The result is, according to the manipulations employed, the 
aration of certain volatile oils used in varnishes, or of certain fixed 
oils which are used for lighting, for impregnating wood, in making 
wheel-grease, in the manufactore of printing-ink, &e.” 

In the Himslayas the Pinus dongifolia ia already tapped on a 
emall scale, the crude resin being sold in the bazars under the nama 
of diroza, ganda phiroza, dhup, derja, lisa, kala, §e. A small 
quantity of turpentine is also distilled therefrom for sale in the 
neighbouring towns, This industry was carried on more exten. 
sively before the conservation of the Government foreste, since 


is burnt in 
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which time the tapping of the pine therein has been strictly for 
bidden. This isa measure much to be regretted. No donbt the 
extremely primitive and fatal method of tapping is reaponsible for 
the erippling of that very useful industry, but nothing was easier 
than for the Forest officera to teach the hill-men improved 
methods. 

‘Pho present system employed in the hills of Kumann and 
Garhwal is to cut a sort of niche in the steme of the trees from 
8 to 4 feet from the ground (see Fig. 3). ‘The bottom of the 
niche is hollowed out into a shallow trough to receive the resin 
as it oozes out. The trough is cleared out as often asit fills, some- 
times as soon ag the second or third day, but usually between 
the fourth and tenth day, when the niche is first made, and 
at longer intervals afterwards. Generally the resin-tapper does 
nothing more to the niche onve it is made, but, as the resin yola- 
tilises and hardens over the wound into a crust which impedes 
the flow of fresh resin, he sometimes chips off the wood on the 
sides so as to get rid of this crust, The same niche is used for 
tivo and even three consecntive years when no forest fire occurs, 
which either burns down the tree or chars the resin-encrusted 
wood of the niche to a depth of an inch or more. 

‘Tapping begine in Febraary and ends in May or June, i.e., 
during the period of comparative vegetative repose. As soon a8 
the bnda expand and the tafts of new leaves are developed, the 
outflow of resin either ceases or becomes too insignificant to be 
collected. The higher the temperature and drier the weather is, 
the more copious is the exudation of resin, 

‘As regards the yield per tree, the quantity is very variable 
according to the size and vigour of the tree, the state of the 
season, the nature and condition of the soil, and the number of 
niches cut. As the hill-men never concern themselves about the 
life of the trees they tap, they work several niches simultaneous- 
ly, the result being either death by exhaustion or the breaking 
of the tree by the wind helped by forest fires—a veritable gem- 
mage d mort. Mr. Richard Thompson (Brandis? “ Forest Flora,” 
page 607) says that “the yield of an ordinary sized tree is 
10 to 20 tbs, of derja for the first, and about. third of the quantity 
the second year,” in other words, from 13 to 27 Ibs. My own 
information collected in Garhwal and Kumaun gives the yield 
of asingle niche—4 to 6 Ibs. the first year, and rather less than 
a half of that the second year, or from about 6 to 84 Ibe, in all. 
‘As a small tree would contain two and a large one three niches, 
‘these fignros agiee pretty nearly with Mr. Thompson’s. The 


* ‘The vitality of Pinus longifolia ie, however, so extraordinary, that in forests 
from which the tesin-tapper has now been excluded during the fast 10 years snd 
“ynore, thousands of treos may be seen containing old charred niches, The bark 
may be stripped off over i breadth of For 5 feet all round the trunk, without 
necemarily killing the tree. 
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largest ontflow takes place when the niches are justjeut, as much 
as 1 1b, being sometimes obtained from asingle niche from an 
average sized tree. 

If we adopt the system of the French Landes, with the slight 
imodifications, if any, it will require, we shall probably obtain by 
the method of gemmage & rie about the same quantity annually 
that ia now taken out of a single niche during the first year. In 
other words, there is every reason to expect that the yield per 
trea in our Pinus longifolia forests will be little, if at all, inferior 
to the yield per tree in the cluster pine foreste of the Landes. 
And we have in our favour cheap labour: the Landes resin- 
tapper earns from Rs. 1-14 to Rs, 2-6 per day, his Indian pahari 
brother will think himeelf lucky if he ts paid 8 annas a day. 

Last year at Naini Tal My. Braidwood very kindly supplied 
me with some crude Pinus longifolia resin, from which I distilled 
eseential oil of turpentine, the residue being a pale straw-coloure 
ed colophony, The resin was full of impurities (about 5 per 
cent.) From 84 gallons I obtained 8 quarts of oil, and about, 
20 Ibs, of colophony. T lost a good deal of the resin in clearing 
it through a sieve, and the worm of my still leaked very consi- 
derably, We shall probably not be far wrong if we assume that 
the yield of oil under favorable circumstances would be about 30 
per cent. of the crude resin, or about the same as in the case of 
the cluster pine. 

Some of the essential oil I distilled was submitted by Mr. 
Greig, the Conservator, to Mr. Morrison, Pharmaceutical Chem~ 
ist at Naini Tal, for professional opinion. I have not seen Mr. 
Morrison’s written report, but he told me in conversation that 
he had subjected the oil to the preserihed tests and had found it, 
as regards medicinal purposes, equal to the best imported cil, 
except that its odour was much less pungent. For industrial 
purposes it will probably be found to be quite as good. 

‘A proposal haa recently been made to use the erude resin for 
the manufacture of lighting gas, and if the necessary quantity is 
forthcoming a trial is to be at once made. Whatever this idea 
roay ultimately come to, some experiments ought certainly to be 
undertaken in tapping the pine, and manufscturing from the 
crude resin the various commercial products it can yield. What 
locality could be moro favorable for the purpose than the hill 
forests of the School Circle of the N.-W. Provinces? Snocess, 
which ia assured if the experiments are properly earried out, will 
result in every Pinus longifolia tree, which is now practicall: 
valueless, yielding 8 annas yearly, and every moderately well 
stocked acre Re, 15 per annum! 


E. E, Fennanpez. 


408 ‘THB BOUGAINVILLRA. 


THE BOUGAINVILLEA, 


‘Tie magnificient climber is now common in many parts of India, 
and aa it can be obtained withont any difficulty from any pablic 
gardene, no garden, however small, should be considered com- 

lete without if. In some of our large public gardens it has 
Deon #0 extensively planted thatit completely overshadows every 
thing else, and after a casual visit, one is apt to leave with the 
impression that it contained little besides the Bougainvillea. 
Totrongly advise owners of amall gardens to guard against this 
mistako, A fow plants judiciously disposed, will produce a much 
better effect than when large numbers are employed. 

‘There are several species and varieties, all natives of tropical 
South America, The most of them have been introduced into 
this country, but only two of them are as yet common. Sou- 
gainvillea glabra, a species with stiff straight spines, and bright 
shining leaves is tho one most frequently met with, and as it is 
the only one that flowers all the year round, it may be consi- 
dered to be the best. As is well known, the flowers of the Bou- 

inviliea ave small and inconspicuous, and their whole beauty 
ies in the coloured leafy bracts surronnding the flowers, Those 
of B. glabra are of a bright manvo, faintly tinted with pink, and * 
are produced all the year round, bat in greatest profusion during 
the cold season, An inferior and almost spineless variety of B- 

Habra, with pale pink bracts is sometimes met with. Ibis a 

fandeome object when covered with its delicate looking bracts, 
ut as it only produces them during the months of February 
and Mareh, it is greatly inferior to the more common variety 
which flowers all the year round. Bougainvidlea apectabilis is 
the other apecies frequently met with, and is easily distinguished 
from B. glabra by its formidable hooked epines and rough hairy 
shoots and leaves. Its bracts are somewhat larger than those 
of B. glabra, and are of a purplish mauve, ‘They are only 
produced during the months of February and March, and al- 
though of a more Pleasing colour than those of B. glabra, it ia 
not to be compared with the latter for general usefulness. Bowe 
gainvillea specioea is ona of the uncommon specioa we possess. 
‘Its bracts are of even a deeper mauve than those of B. epectabitis, 
‘and when more abundant and better known, it will no doubt 
provea favourite variety. It flowera during the greater part 
of the cold season, and may be placed next to B. glabra for gener 
al excellence. A species named 3B. Jateritia has been lately 
introduced. Its leavee are elightly hairy, and tho bracts of w 
bright brick red. It is a very distinct species and, as it flowers 
profusely from September until the following April, it is well 
worthy of a place in every garden. : 

‘The Bougainvilleas fortunately flourish in this oountey with 
little care and attention, They will grow in almost any soil, 
bat attain greatest perfection in a light, rich, and open loam. 
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‘They appoar to greatest advantage when planted beside » large 
open branched tree, and allowed to ramble over it at will. When 
this situation can be given, it should always be used in prefer- 
ence to any other. It also looks very well trained up against a 
wall, or when grown on a bushy shrub in the centre of @ grass 
plot ‘or lawn. ~ When planted beside tree the pruning knife is 
seldom or ever required, but when planted in either of the two 
Jast named situations, it may be used with advantage. Cir. 
cumstances often require them to be kept within due bounds, and 
ag the uso of the pruning knife does not in the lesst interfere 
with their flowering propensities, no one need feel any seruple in 
removing superiluous wood. ‘The Hougainvilleas are propagated 
by layers made in the rains or by onttings made from ripened 
wood inthe cold season. Both methods answer very well for 
B. glabra, but for all the other epecies I have mentioned, layer- 
ing is the only certain method of obtaining a stock of young . 
plants, I have raised all the other species by cuttings, but 
never was able to get above fifteen per cent. of them to strike 
root. As far as I am aware the Bouganvillea never ripens seed in 
this country. All the flowers I ever examined seemed to be 
perfect, and I cannot give any satisfactory reason for its none 
production. 


Ww.G, 
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fe d to publish the following very interesting extract from = 
letter received from our observant correspondent Kap Hanpr: but 
(need we say it ?) we have no sympathy for the uncouth terms 
4‘ Aclon’ and ‘ Monlon’ suggested by him] 

Among your definitions you have not included any of the 
various terms in use expressive of the yearly growth of trees, 
individually and in masses, ‘The expressions ‘inerement’ and 
‘annual yield? are current. Of these ‘yield’ is vague and at 
bet one word ina paraphrase ; while ‘increment’ ia a longish 
word and, as far as it goes, is precise; but, simply to be under- 
stood, we must say ‘increment per acre per annum, and ‘avers 
age increment per tree per annum’ I have shortened this 
into ‘acre-inorement’ and ‘individual-increment’ in the tables 
of growth of #ucalypti and Casuarinas, on which I have been 
sngaged during the latter portion of Dr. Brandis’ visit to South — 
India, 

I must admit that till quite recently I was not alive to the 
importance of the figure expressing the average individual 

rowth. An examination of the figures of growth obtained 
rom the Blue Gum plantation on the Nilgiris showed that there 
was a considerable loss of growth from overcrowding, While 
the aore-increment varied little within euch wide limita as 100 
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trees por acre and 1,000 trees per acre, the individual-increment 
varied from only half enbic foot in the crowded plantation, 
to 14 cubic foot in plantations which were more open. ‘The 
acre-increment was Letter in the more open plantation, varying 
from 11 tons to 13} tons (dry wood with bark), but it was the 
individual-increment which demonstrated the startling loss of 
growth in the over-crowded plantations, In an old plantation 
of 20 years, the individual-increment rose to 4 cubie feet. Ibis 
higher than this for the trees grown at the margin of a close 
plantation, and higher still for trees grown isolated. Colonel 
jeddome, in one of his reports, cites an apparently thoronghly 
authentic ease of an “individual-inerement ” of 12 cubic feet in 
lated Eucalyptus globulue. Again, soma sparse Casuarina 
planting in Mysore (put down hy Major van Someren in 1870 
and 1871) yielded the satisfactory aere-inerement of 5 tons, but 
the individual-increment was better than I should have thought 
ossible. 
= Growth in these instances, and in some others which have 
been discussed already in the page of the “ Forester,” appear to 
depend to a great extent on the subsoil moiature available 
during the hot weather: the more spare the planting, the more 
moisture is there available. This is, of course, apeculation, but 
other facts point in the same direction, What is cortain is that 
close-planting as we understand it in Europe* does not give the 
best figures of growth either in the caso of the Nilgiri ucalypti 
or the Mysore Casuarina. I expect that close-planting will 
appear to better advantage in the Madras Coast Castarinas, 
though the appearance of the very close-planting which has been 
adopted there is disappointing. Everything in the manage- 
ment of the plantation depends on these two figures which I have 
called the individual-increment and the aere-increment, and which, 
if the suggestion is worth anything, 1 would propose to call 
the  Moxtoy ” and the “ Actox,” 


VALUE OF INDIAN BOXWOOD IN THE LONDON 
MARKET. 


Hany last year two parcels of boxwood wore sent from India 
to London for tale—one from the Jaunsir Division of the 
School Circle, and the other from the Ganges Division of the 
Central Circle, N.-W. Provinces. The latter consignment was 

er and botter than that from Jaunsir, and of more uniform 
diameter and length, and when sold, it fotched £5 or £6 a ton 


* Kap Haxpr's remark applies only to France, In Garmany the distance to 
hhave between plant and plant in the case of all the most important species, bo aa 
to secure the maximum production, has been established by eareful experiments 


carried on through a long weries of years. #25 
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tore than the Jnunsdr wood ; but it was declared to he almost 
worthless for engraving, being too soft and short grained, and 
it was probably sold to the shuttle makers, who require a eer= 
tain longth, and it so happened that the Ganges pieces were 3 
feet 3 inches long each, which jnst euited them. ‘The Jannedt 
logs were of all sizes from 2 feet to 5 feet long, and up to 44 fect 
‘rth, 

a the previous consignment from Jaunsir, which fetched £30 
por ton, was bought on speculation for the engravers, and it cut 
up badly and landed them in some loss, so they naturally fought 

of the next lot. 

jut the price varies with tho supply in the market, and Him- 
alayan. boxwood, if of uniform length and size, would gener- 
ally command a remunerative price. Messrs. Churchill and 
Sim have entered into a contract with tho officer of the Ganges 
Division to supply 25 tons at £25 per ton, if the quality comes 
up to his last consignment ; so it would appear that the engrav- 
ers are glad to preeare Himalayan boswood, when there is no 
better te bo had. At that rate it should be slightly remuner- 
ative, but the expenses of bringing it out of the hills to the edge 
of the plains are very great, as ital ins (obo earried on eooies 

acks, 

The Persian aud Turkey boxwood is of slower growth, and 
harder than ours,anda piece sent to the Forest School Museum 
weighs nearly 68 Ibs. per cubic foot, as compared with 66 Ibs. 
for Jumma boxwood, and 56 Tos. for the Jaussde consignment 
mentioned above. If the wood from the upper portions of tho 
Jumna and Bhagirathi should prove to be uniformly as high as 
66 Ibs. per cubic foot, then there is no reason why it should not 
sollas well as Turkey and Persian wood, provided the pieces aro 
straight, of uniform character throughout, and free from knots. 

For it appears that the supplies from abroad are fulling of, 
and already engravers are beginning to foroaca the necassity af 
inventing some substitute for boxwood in the shape of steol or 
other suitable material, not being wood. But, meanwhile, until 
that day arrives, our hill boxwood will probably be exported 
ata profit. 


AS. 
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Tel daliowing letter from Mz. Rivett Carnae, Opium Commis: 
sioney Ghazipur, to the Director, Forest School, Dehra Dun, on 
the subject of opium boxes will be interesting to our readers, 
and we venture to publish it together with the memo, which was 
drawn up in reply, in the hope that some of our readers may 
ba ablo to throw light on the subject. 


ook ou 
S! 
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« Ghasipur, 8th June, 1888, 

We havo now considerable tronble with opitim packed in sél wood. 
‘Mauch hos gone bad, ie, tho shells of the cakes in these chests have 
rotted, or charred. 

© Jy has been held by some this is the fanlt of the opium, by others, 
‘of the wood, 

“Several who examined the wood declared it unseasoned the planks 
on being split showing damp and resinous streaks in the contre, 
(planke 4-inoh thick), 

Gn the other hand the suppliers contend this is an impossibility, 
‘he f-inch plank had al, ti easréed, Been aan ono yous, One 
year is aunple ite held fo tomon thoronghly any Pinch plank of sél 
ood. 

© The other side retort, that no such theory ean stand in the face of 
rood found on examination to be as described abore—12 months may 
or may not do—much will depend on the atate of the tree when it was 
folled, the season of the year, tho treatment of the eal log. 

«Bal loge are valuable or not, it is said, aecording to the above con 
ditions; a log may be indifferent and badly seasoned from the outset, 
‘and a 12 months’ theory will not apply to such log or its planks ; 
much must depend ow the treatment of the log after felling, and the 
period during which the log has undergone the seasoning process, 

© Will you very kindly give mo ang information on the above points 
your experience inay suggest, Can you add any information regerd- 
Jig the merits or demerits of ‘él for packing perishable vegetable sub~ 
ances like opitm. and is there more than one standard of a seasoned 
{plank ? Tho Py W. Officers havo declared the wood to be an- 
seasoned, bat the suppliers say the standard is too high 1” 


Hemo. sent in reply. 


“The following extract from Mr, Gamble’s Book of ‘Indian 
Timbers,’ page 37, gives the hest possible account of sil wood :— 

407¢ ia from Mr. Clifford's Memorandum on the Timber of Bengal. 

«The inherent qualities of sil render it a very difficnlt. wood to sea- 
son, it warps and splits in drying, and even when thoroughly seasoned, 
Gt absorba moisttra with avidity in wet weather, increasing jth in 
bulls, and corresponding}y in weight,’ 

“Brom this extract, which admirably represents the facts of the 
case, it is evident, that however usefnl sil timber may be for 

urposes of construction, it is not at all a suitable wood for 
xes or furniture, ‘The presence of resin in the wood is char- 
acteristic, and must also be prejudicial to the opium 5 and it is also 
doubtful whethor sil wood is ever properly seasoned except for 
rough work. 

“As long as only heart-wood is usod, and s4l sap-wood is vory 
Jinble to decay, and perfectly useless for purposes requiring dura~ 
bility, it would matter Little at what period of the year the treos 
swore felled. There is a probability, however, that logs barked 
and loft to lio in the forest till their sapwood has decayed, yield 
timber loss liable to warp than wood sawn from freshly cut fogs 
and then seasoned in a timber yard. ; 


FORREST TREES SUITABLE YOR BANGALORE. 418 


“There is no doubt that dead sil wood found in the forosts 
provided it is not riddled with the holes of borers, and this will 
nist be the ease if the hark is stripped off immediately after tho 
tree has been felled, is greatly prized by natives for making 
door and window frames, &. 

©'Piin, sissi, uldié and several other woods will be found better 
adapted than eil for opium boxes, but of these probably only sissé 
wood is procurable in large quantities. 

“Tf the price be not prohibitive, it is very likely that teak wood, 
which is alrendy largely used in Assam for tea boxes, may be 
found most suitable.” 


FOREST TREES SUITABLE FOR BANGALORE. 


TO THE EDITOR OF THR “INDIAN FORESTER,” 
Sm,—Will you or any of your correspondents be s0 good as to 
inform me what forest trées would grow on dry stony soil and 
red loam, in open country ina climate such as Bangalore, 3,200 
feot above the level of the sea, with a percentage of 30 to 35 
inches of rain per annum: and i it advisable fo top off the 
under branches af a sapling ? Will this in any way improve 
tho trunk or growth of the plant? Will such trees as Termina= 
lia chebula, Rottlera tinctoria, Sapindus emarginatus, &e., thrive 
in the above-mentioned soil ? 

Should a plant aot grow to any sizo (any 4 feet high) in 7 

ears, is there any hopes of such a plant making any progress ? 

ill you also be so good as to inform mo where T can obtain 
a quantity of sil seods for planting, as Dr. Brandis mentions 
in the May Number of the * Indian’ Forester” that sil takes 
do sand, siune and gravel. 


Dewrantoorta, Satem, Torzs. 
2nd July, 1883, 


Norg ny Eprror.—Wo hope some of our readers in Southern 
India will furnish the required information. There is a diffi- 
culty in transporting sil seeds, which frequently germinato 
before they fal, Dut we have sent some to Mr, O'Neill, and 
hope that ha will inform us whether or not they prove successful. 
A small basketful was sent in 1877 from the Bori forests in the 
Gontral Provinces, to Major van Someren, then Conservator of 
Forests in Mysore. As far as wo recollect, the seeds had alll lost 
their germinative power by tho timo they reached Bangalore. 


JI} Notes, Queries AND Fxrracts. 


Bast Iyptax Funvitune Woops.-Toon Woop (Cedrela 
Toona) is light, solt, and red, and has no heartwood. It is not 
enton by white ants ; it ishighly valued and universally used for 
furniture of all kinds, and is also employed for door panels and 
carving, From Burmah it is exported under the name of * Moul~ 
mein Cedar,” and as such is known in the English market. Tt 
there fetehes about Rs. 63 per ton, the cost of entting and de~ 
livery being Hs. 44, according to Major Scaton, In North- 
‘West India it is used for furniture, carvings, and other purposes. 
In Bengal and Assam it is the chief wood tor making tea-boxes, 
but is getting scarce on account of the heavy demand, The 
Bhutias use it for shingles and for wood earying ; they also 
hollow it out for rice pounders. It is, or rather used to be 
for very large trees are now rather searce—hollowed out for 
Gugout canoes in Bengal and Assam. In Bengal, Assam, and 
Burmah it grows to a very largo size, trees 20 feet girth, with 
a height of 80 to 100 feet of clear stem, being not uncommon 
in forests which have heen only little worked like those in Dum- 
song and in some parts of the Chittagong Hill Tracts, 

Caicxsrast or Cammrassr Woon (Chikrassia tabularis) is a 
large treo, with bark reddish brown and deeply cracked, “The 
heartwood hard, varying from yellowish brown to reddish brown, 
with a beautiful satin lustre; seasons and works well, and is 
used for furniture and carving. 

‘Naazsan Woop (Mesua ferrea) has dark rod heartwood, ex 
tremely hard. — It has boen found to answer for sleepers equally 
wall with Pynkado, but the cost of cutting the hard wood, ils 
weight, and the freight from the Tenasserim forests to Calcutta 

event its being mrch used, as the total cost is scarcely cov red 
by the price (Its, 5) per broad gauge sleeper, It is used for 
building, for bridges, gunstocks, and tool hnndles ; but its more 
general ‘uso is prevented by its groat hardness, weight, and the 


lificulty of working it. 

Prrnas Woon (.tmoora Rokituka?) is reddish, hard, closo and 
even-gained, hut is little used, In Chittagong, eanoes are some~ 
timos made of it, : 

Kaspes Woon (Calophylhim polyanthum) is light red, shin. 
ing, cross-grained, and modorately hard, Lt is used largely in 
Chittagong for masts, spars and rafters, and sometimes for 
small boat-building and eanoes—Gamble's Manual of Indian 
Timbers. 
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Tan Woon (Dichepsis polyantha) is red and hard, and is much 
valued in Cachar and Chittagong, Mann says it does not float 5 
but he mnst refer to graen-wood. Major Lewin says it is used 
in Chittagong for making beds, tools, &e., and is sawn in boards 
for the Calentta market.—Timber Trades Journal. 

There are large tracts of virgin Nagesar forests in the Garo 
Hills and other parts of Assam, and if the Assam Government 
would imitate that of the N.-W. Provinces in spending money 
bral on roads and timber slides, this large field for enterprize 
might be opened out. The Mechis are most patient and ex- 
perieneed wood cutters, and nothing is wanting, but proper 
mienns of export ; and now that the demand for railway sleepers 
for the projected North-Eastern Frontier Railways is assured, 
it seems a pity that they should bo depondent on Europe for 
their sleepers, whilst such vast natural resources are close at 

nd, 

Some Tun logs have lately been sent from Dehra Din to Lon- 
don, to Messrs, Churchill & Sims, and realized in a sale by 
public auction 44d. per superficial foot. 

Messrs. Churchill & Sims report that Tun resembles West 
India Cedar, but is too hard to be used for the ordinary pure 
pores for which the lntter wood is imported, namely cigar boxes 
and cabinet work. 

Regarding a previous consignment of Tin however, tho same 
firm reported that it would prove saleable as a substitute for 
Mahogany, if sent in well squared (hewn not sawn) logs, about 15 
inches square and 12 fect and upwards in length, and would com- 
mand 2s. 6d. to 3s. per cubic foot. The price lately obtained, 
£18 16s. 6d., for 112} cubic feet, was nearly 3s. 8d. per cubic 
foot, but this is accounted for by the present scarcity of West 
Indian Cedar in the London market. 

If Tin wood can be delivered in any large quantity at Chit- 
tagong or at any Burmese port, it might be profitable to send 
rome trial shipments to London, though of course export from 
the forests of Northern India is out of the question, both on 
account of the scarcity of the timber and local demand for it, 
and also owing to the probibitive charges for transport by rail to 
the seaports. 


Razrerrra to tho groat difficulties attendant upon bringing 
mahogany from the Mexican forests, a writer remarks :— The 
natives are a mixture of Spanish and Indian, with an occasional 
infusion of negro blood, and are lazy, deceitful, and treacher- 
ous, the men doing but little, and leaving the timber cutting to 
the women.” —Timber Trades Journal. 

Considering the superiority of mahogany to all, indigenons 
Indian furniture woods, and tho high price, averaging 7d. per 
superficial foot it fetches in the London market, and its grow- 
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ing scarcity in its native country, it is strange that we have 
heard of no proposals to plant it out on a large scale in some 
of the eastern districts of Bengal, where it is reported to grow 
igoroualy 3 doubtless something has been done, vide Gamble’s 
“Indian Timbers,” page 74, but by this time matters ought 
surely to have gone beyond the experimental stage. 

Mr. Gamble states that the price obtained in Shicytia for the 
wood of a number of mahogany trees abont 70 years’ old, and 
Mein fons in the cyclone of 1864, was Rs. 3-6 per cubic foot. 
—~[Ep, 


Roszwoop,—Rosewood was once, says the Builder, a fashionable 
wood. It was used for costly furniture and pianofortes. There 
is no information respecling its first employment ; but it 
appears certain that it becnmo known soon after the discovery 
of South America, Tho wood from several species of Dalbergia 
is met with only in South America. It seldom attains a 
diameter of more than 8 inches, and is cut into veneers to be 
used as a bordering in inlaid work or for floors. But the best 

ality and finest descriptions are exported from Rio de Janeiro. 

he io de Janeiro wood grows to a good size, and bas beaut 
fal veins. Rosewood is sold by weight ; but formerly by trunks. 
Rosewood is, if properly workod, the most durable of wood, may 
after a hundred years’ use be polished again like now, is extreme 
ly hard and strong, and becomes harder with age— Timber 

ea Journal, 
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TRANSLATION OF M. PUTON'S AMENAGEMENT 
DES FORETS. 
. PART IV. 
Determination of the capability of a Forest, 


Definitions —We have used the term capability to denote tho 
quantity of produce which can be taken annually from a given 
area, managed under certain conditions, without allowing it to 
deteriorate, or in other words without altering its character. 

Land has no abstract or absolute capability : the latter always 
depends on the method of exploitation to which the land is sul 
jected. Very different results will follow according to the de- 
gree of cultivation which may be applied. In a farm annually 
Yielding so many bushels of wheat, and so many fat oxen, the 
produce will be at onco diminished, if the farmer sell the straw 
and the manure, or if he modify the system of managemont which 
exporience has shown to be most produetive. In ‘a high forest, » 
yielding under a good system 2 to 2} cubic metres of wood per 
acro, if we gradually reduce the rotation, we shall seo tho an- 
nual produce diminish to the lowest limit® of bushes, and grassy 
or barren pliins. ‘ 

In sylviculture, as in agriculture, the capability depends on 
thod of exploitation in the economic sense which has 
ven to this word in our first Chapter, and the only re- 
ing question is to determine tho capubiliy with roferenco 
to any proposed method of exploitation. 

Wo hope that our readers will excuse a second reference to 
the definition of capability, in order to clear up any ambiguity 
arising from the use of terms which are also employed in com- 
mon parlance, 

1. Tho capability should be annwal, because the earth yields 
its fruits annnolly, and human wants are sbjact to the’ same 
law. From this it does not follow that the capability should 
ho harvested annually ; this may be dono annually, biennially, 
trionnially, &e. 


Sx 
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2, The quantity of annual produce must he always tho same, 
and for an indefinite term of years. This condition, inseparable 
from the idea of capability, may be expressed by the phrases 
sustained production, and constant annual yiold. 
Sustained production is then the condition that a figure 
assigned for the annual produco’ of a landed estate, exploited 
‘under certain conditions, may really be its capability. In ordi- 
nary languiago, the words “revenue, crop, produce, rent, produe- 
tion, yield,” are often used indiscriminately, and with different 
meanings according to circumstances. In legal as well as in 
forest technicology, yield, produce are torms applied ina gener- 
al way to the fruits of a landed property 5 ‘while the ferme reve. 
nue, crop, production correspond to the capability, as we havo 
defined it, with tho condition of being constant and annua}. 
Tho word reat can only be used when wo compare the pro- 
duce with the involved capital. This is the relation, the ratio 
etween tho involved capital and the revenue. It is measured 
by a simple figure, the rato of interest, which is the revenue of 
one hundred anits of capital. 
Statement of the Problem—When a Preopteiae wishes to 
frame a working-scheme for his forest, the first enquiry will 
naturally be regarding the object for which the forest is to be 
maintained. One forest, owner wishes ta produco railway 
sleepers, for which wood of 15} inchos in diameter will be 
roquired. Another wishes to limit the produce of his forests 
to props for mines, and telograph posts, for which trees of 
* 8 inches in diameter will suffice, Another, the State for in- 

stanco, wishes to produce timber of the largest dimensions which 
the prodaninant apecies of the forest is capable of yielding. It 
has been ascertained, that trees attain diameters of 154 inches 
and 8 inches at the age of 180 and of 50 yoars ; and that timber 
of the largest sizo is obtained in the locality at 180 years. 130, 
50, 180 years will then be the chosen rotations, the terms of ex 
ploitability, which will give the proper charactor to the exploi- 
tation of the forest considering the end in view. 

Tf the forest is stocked in such a manner, as to adapt itself’ 
to the object in viow, i.¢., if the different standing crops aro 
properly’ graduated in volume, density and age, without, inter 
ruption, the capability will be readily determined by, tho 
methods of aménagement which we have already explained. 
But the caso in question rarely occurs, more frequently the pro- 
pristor is obliged to raisa ar rednea the numbor of years of the 
rotation, and to modify the object of tho oxploitation. 

The annual yield, as it has been determined in the working- 
scheme, will gradually improve, if at frst tho forest bo in 
sufficiently atisted ; if, however, it he overstocked, the annual 
yiold will gradually diminish. To fix an ago for the exploita- 
tion ofa givon forest, and at the same time to seck to determine 
its capability as a constant quantity, is then an insoluble problem 5 


AMINAGEMENT DES YonErs, 491 


and is only soluble in the single and exceptional case when the 
standing crop coincides exactly with the age fixed for exploita- 
tion. 

Framers of working plans will, therefore, recognize this, and 
tho different systoms we havoexpounded will only ensure a steady 
annnal yiold after the lapse of 9 certain period of time. When 
we convert a coppice into a high forest, wo know very well that 
after the transformation, the capability will be more than thrico 
that of the forest during the period of conversion. We must, 
therefore, be satisfied with fixing the capability for one period 
only, when we unite the compartments of the forest into peri- 
odie blocks, in order that, in the future, the annual yield may, 
in the fullest manner possible, satisfy ‘the condition of heing 
steady and sustained. 

Such therefore is the limited scope of the methods for deter- 
mining the capability, when we are framing a working plan, for 
aspocial object ; and’we can only satisfy the condition of a steady 
annual yield to the extent of ascertaining tho eapability for ono 
period under all possible conditions, with the future hopo of 
rendering it constant, as long as the object held in view by the 
aménagiste is adhered to. 

But very often, and as long as the object of the working- 
scheme has not been attained, this condition of a steady annual 
yield may remain unsatisfied throughout several Pers is. Oo 
casionally, in tho caso of State or Communal forests for in- 
stance, ib is moré convenient for the proprietor to pub off Lhe 
realization of a portion of the production which the working 
sohemo yields, or to realize it more rapidly, as in the easo of 
most private owners. A forest proprietor cannot at onco in- 
crease the yield of a poorly stocked forest, as a farmer can do 
in the ease of an overworked farm, by buying mannre, and ine 
creasing the number of his cattle. Vor the former, only cash is 
wanting, whilst for the forester, economy and a sufficient lapse. 
of time are absolutely necessary. 

Tho problem of determining the capability for a given time 
ina forest worked with @ certain object in view, has therefore 
been disposed of in the preceding chapters ; it is only one of 
the questions of the working-scheme, and not by any. means 
the most important of them, and wo need not go back to it 
again,’ 

eho problem which we will now consider is ag follows :— 

Given acertain forest, to determine its capability, i, the quan~ 
tity of produce it can yield annually and steadily, without deteri- 
oratin 


ng. 
Has this question amy, practice! utility, ori it only a purely 
theoretic and speculative idea ? 

It is a sufficient reply, to point out the cases where the law 
(of France) makes it one of tho conditions of possession of a 


property. 
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A forest right-holder can only claim the capability of the 
estate subjected to his right, and the proprietor can always 
reduce his claim in accordance with the actual state and capa- 
bility of the forest, (Code Forestier, Art. 65, 112 and 121.) 

Communities can always demand from the forest administra- 
tion the completo capability of their forest property, but nothing 
more, (Code Forestier, Art. 112.) 

In eases of dispute, the capability of the forest is determined 
by the Civil or Administrative Courts, (Code Forestier, Art. 
65 and 120.) 

The right-holder obliged by the Civil Code (Art. 578) to res- 
pect the substance of the immoyeable property subject to his 
right, must limit his domand to the capability of the forest, as 
we havo defined it. 

But many other cases resemble that of a right-holder, rights 
hy marriage settlement, rights of parents aver the property of 

ir children, &c., such are some of the cases which may occur. 
It is, therefore, very important to explain what procedure 
should be adopted to dispose of an adverse claim, either by a 
friendly compromise, or in the civil courts. 

‘The different working-schemes which we have explained, con- 
tain implicitly the solution of this problem. 

‘We will, however, at once except forests managed under the 
selection aystem. What we have said before on pago 384, 
regarding the capability of selection forests, shows clearly 
onough, that it is impracticable to determino this in any satis- 

° factory manner. Valuations by experts, comparisons with 
neighbouring forests, can be made, but that is all. The choice 
of the capability will entirely depond on the experience and 
skill of the forester entrusted with its selection. 

It is only in coppices, and in regular high forest, that the 
solution of the question is possible, and even then only in a cer~ 
tain degree, and all that dan be said is, that it may possibly be 


The following method may be adopted : suppose that a forest 

portion of a TEs, and that the 

husband wishes to determine its capability, in order to arrive at 
a propor estimate of his and his wifo’s common property. 

‘he inventory of the forest having been made, we will repre~ 
sent the contonts of the compartments by the diagram given on 
page 238, Vol. VIII. 

‘Phis inventory completed, and the compartments having been 
carefully and minutely described in order that the resources 
of the forest may be thoroughly ascertained, the figures repre- 
senting the standing crops of the different compartments, 
according to their age and importance, will be compared. By 
ruling a straight line across the above diagram, it will be found 
that the line corresponding to the mean standing crop, will 


coincide with 110 years, é. e., that the forest is constituted for a 
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rotation of 110 years, the period of exploitability, which we 
must first of all dotermine. 


bs ‘te 


Having thus decided, the length of the periods will be fixed 
with reference to the requirements of forest growth in the loca~ 
lity ; for instance, we may choose five periods of 22 years each. 
'Dhe ‘compartments will then be distributed amongst the periodic 


blocks so as to render the latter as uniformly productive as 
ossible, and the cubic contents of the standing timber in the 
Rest block will then be estimated, in fact the method wo have 
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already oxplained for making a working-scheme for tho forest 
will be applied, and the capability determined by this procedure 
Wil bo the solution of the problem. 

The comparative accuracy of the result will depend on the 
care with which tho details of the operation may have beon 
carried out, and especially on tho constitution of the periodic~ 
blocks. 

Tho principal difficulty consists in tracing the mean line in 
the dingram of the compartments, and this 3 greatly inereasod 
‘when there are considerable inequalities, or gaps, in the ages of 
the standing crops. It is a matter requiring all a forester’s 
exporience and tact, and its solution depends on a knowledge 
of the local laws of farest grawth, as well as a proper use of the 
diagram." But we must not fall into the error of supposing 
that this diagram will in itself anfiice to solve the problem, for 
it only accurately represents two of the elements which combino 
to forma standing crop: age and area. The third eloment, the 
actual condition of tho forest growth, i. ¢ the density and 
volume of the standing crops, is only roughly indicated in the 
diagram. Tho forester must be able to appreciate the condition 
of the growth and of the productive powor of the forest: ho 
will make use of tables of rates of growth, from selected forests 
in the neighbourhood, to fix the position of the compensating lino, 
and then to determine the capability of the forest. ‘for a 
stored coppice, the samo caleulation will be made for the enppice, 
tho stores in each compartment, will then be counted according 
to their age, clusses, and as far as possible the stumps of those 
which have been felled, and from those data, the number of 
stores to be felled annually will be deduced. 

It is evident that we cannot here do moro than indicate 
roughly the methods which the experience and skill ofa forester 
alone can apply, Whenever any procedure is to be followed, 
however carefully it may have been drawn up, tho person who 
is to apply it, must, first of all, be professionally skilled, 

But the question may be more complicated 5 at tho death 
of the head of a family, it may be necessary to determine 
‘what was the capability of’ a forest at the timo of the marringo 
settlement, in order to settle the value of tho amount to 
resumed by the widow. 

Or during the continuation of a life interest, the owner may 
four the effect of certain fellings undertaken in the forest, and 
wish to ascertain what was the capability of the forest, beforo the 
Jifo interest had commenced. This iz to determine the capabi- 
lity of a forest aftor many follings have been effected, after the 
lapso of many years, and when no inventory has been mule and 
no record of fellings have been kept up. 


* All Geometricians know the problem of the rd Book of Legendro for replace 
ing a broken line, by a straight one which is equivalont to it, 
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Similar questions often arise in the Iaw-courts ; but it would 
be too hard on forestry to expect a precise answer to the ques- 
tion. The vory data with which wo start is an unknown quan- 
tity 1 Tho only possible procedure is to reconstitnta tha former 
stato of the forest as well as we can, by inspecting the recent 
fellings and by comparing them with the surrounding compart 
ments, using every possible means for arriving at the facts of 
the ease, If snocessful in our attempt, if the documents are 
sufficiently clear, and too long a period has not elapsed, a ficti- 
tious inventory of the forest should be drawn up. We thon 
proceed as before, and the comparison of the capability thus 
ascertained with that of the fellings already effected, will far 
nish the means of settling the dispute between the parties. 

This is the only practical advice which can be given, and for 
tho most part the question is insoluble, Such disputes are a 
frequent, source of disunion in families, and of irritating law 
suis, In order to avoid thom, a proprietor careful for the 
future, and above all things desirous of not bequeathing any 
canso for dispute to his heirs, will do well to prepare proper 
working-schomes for his forosts, and to ealoulate their capability 
in the way we have pointed out. 
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NOTES FROM REWAH. 


(Continued from page 401), 


Ova of the most interesting parts of Rewah is the country east 
of the Sn and Johilla rivere. The ecenery here ia always pretty, 
bold, varied, and sometimes oven grand. Comparatively exten- 
sive tracts of cultivation are intermixed with forest composed of 
datle glossy Sardi and feathery bamboo; rivers and streams aro 
plentiful, many of them being aupplied with perennial springs, 
and hills are always within sight, some of which are sufficiently. 
conspicuous as to he visible nearly throughout thia part of the 
country. 

The chief among them is the Bandogarh stronghold, which 
all over Central India has for years past boasted a great name 
for strength and exclusiveness, This place was originally the 
head-quarters of the Baghél Chiefs; Pat az the dominion of 
the clan extended northwards over the richer country beyond the 
Kaimars, the capital was transferred to Rewah. No European bad 
ever been allowed to ascend the hill or to pitch his eamp within a 
radius of fivo miles from its base until after the death of the lata 
Maharajah, when the Political Agent, as Manager and Superin- 
tendent of the State, thought it desirable to visit and inspect tho 
fortress. I was invited to accompany him, and one morning in 
January 1881 we were escorted on elephants, from our tents soma 
four miles away, to the base of the hill, which latter it jas neces- 
sary to.climb on foot. The hill is 2,662 feet above thesea, of which 
about 1,400 rises nearly sheer above the plain, ‘The approach to 
it leads through a very beautiful gorge, which pierces a soreen of 
outer and lower hills, and is filled with dense forest of Sardi, 
bamboo and wild mango, the ground being thickly carpeted 
with ferns and moisture-loving plants. Having cleared this gorge, 
Bandogarh stands boldly out, presenting a grand mase of greyish 
sandstone rock, isolated, and steoply scarped along its entire 
length with precipices, At first sight it would appear impossible 
for any ono to arrive at the summit without the help of wings, - 
but the road or rather pathway (which consista of rough steps 
hown in the rock) gradually winds into a ravine, which is then 
seen to cut into the hill right up to its erest, and to admit of 
being ecaled, Half way up this ravine our road wag barred by 
a massive but rather dilapidated gatoway, at which a guard 
turned out and took charge of ns, and this too was considered 
the time for firing a salute—that distinguished perquisite of 
a P. A.for on passing the gateway a report thundered out 
over head which made the old rock echo and re-echo, and con- 
tinued rolling away among the neighbouring hills for long after- 
wards, Arrved at the summit, we passed through a fortified 
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courtain and gateway, placed to defond the top of the ravine, om 
toa plateau and into the middle of 2 queer looking crowd of 
Swashbucklers, who apparently viewed us with curiosity not un- 
mingled. with other feclings. "Some of these gentry had been 
born and reared on the hill, and had never roamed more than @ 
mile or s0 on either side. They consider themselves the heredi- 
tary guardians of the fortress, and ss such receive some small 
privileges, : 

‘We wandered about the plateau, which is about one mile long 
by half a mile broad, but found nothing to reward us for our 
steep climb except an extensive view of hilt and plain, whioh la 
stretched before and below us like a bitd’e eye map in relief. 
Fortifications there were none, and the guns, of which I think 
twa counted some 86 of all sizes, arranged round the edge of the 
hill and principally unmounted, may perhaps he judged from the 
fact that one of them burst in firing the enlute—Hz uno disce 
omnes, Bandogath in fact is only astrong natural bill fortress, 
which it would-be difficult to take, but which could be atarved 
out or still more essily outflanked : it could have no purpose in 
real warfare, exept that of yielding a temporary harbourage to 
aomall party of men, or of forming a hiding place for treasure in 
times of doubt and danger. 

Having thus walked up to the top of the hill and spied ont the 
nakedness of the land, we proceeded to the easier task of walkin, 
down again; and having done s0, were shown several very roomy 
‘caves, partly natural and partly excavated, which we were inform- 
ed bed been occupied by Tippa Sultan and bis followers in one 
of his expeditions into Hindustan, whén passing thropgh the 
Rewah State he tried to crack the Bandogarh nat, but only broka 
his teeth. 7 

About 12 miles north of this hill fort, near the large village 
of Majholi, there ia an area of forest SU square miles in extent, 
which lately contained largo numbers of mature Sardi. treea of 
fine proportions. But sleeper operations were successfully carried 
on here for some years, until all, or nearly all, the big timber has 
been exploited, ‘The cover is almost entirely composed of a higher 
tior of Sardi mixed with Preroearpue marsupium, gle marmelos, 
-Milillsa velutina and Roswellia thurifera, and a lower tiex af good 
bamboos. ‘The soil is very sandy and unfitted for cultivation, 
unless well irrigated or fortilized with wood ashes, and with one 
exception, it is free of all rights othor than those conferred by @ 
short lease. A few large trecs still remain, and the area for the 
most part is well stocked with small Sardi varying up to 3 fect 
girth, which, with the good bamboo crop, renders this forest well 
worth some special protection, Its situation is also good, being 
almost immediately east of the Bijairagogath reserves in the 
Central Provinces, and. bout, 30 miles from Sokai, the nearest. - 
station on the East Indian Railway. Its chief raison detre will 
be t6 help supply the future demand for timber and bamboos 
au 
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from Myhero, northwards 
there will soon be a grent’acarcity of the above ‘material. It 
hisa been chosen for a reserve, and will be shortly demareated. 

‘Ten miles south of Bandogarh there ia anotbet very similar 
area containing some 20 square miles of mixed Sarai and hill 
forest, but the proportion of fairly Jarge trees is here greater than 
in the Majholi reserve. The forest is traversed by a consider- 
able stream and its tributaries, along which the $torea is growing, 
while the hills are covered with the common deciduous forest of 
Central India mixed with bambooa, ‘The southern border of this 
forest touches the proposed railway line from Umaria to Sohagpar, 
and its south-western corner tg only 10 miles from the Umaria coal~ 
field, the working of which, with, the new railway lines, is ex 

ented to do great things for the State. The con! 

jas been anal 
thongh not so extensive as that on the Jobilla or the one in So- 
hagpur, is estimated to contain 28 millions of tons of workable 
material, while it is hoped that theenew system of railways for 
Cent#al India, which it is proposed to connect with this place, 
will enable the pits to supply the coal burnt on some eight 
hundred or a thousand miles of line, Iron and lime are also 

resent close at hand, eo that Umaria, which is now only a me~ 

ium sized village, has probably a busy future in store for it, 
‘Jes principally with the timber demand of this place in view 
that'the above Bandogazk reserve has been selected. 

‘The chief large timber yielding area of Rowah is situated in 
Schagpur and Singwara,a considerable distance to the south- 
east of the above blocks. Roughly speaking, this forest is com- 
pe ed batween the river Murna—a tributary of the Sén—and the 

‘hills. It is not compact in shape, but covers the country 
ina patchy manner—long narrow strips being divided by culti- 
vation or bxtensive prass lands, the sites of old village clearings, 
The Sarai is hera nearly pure, bamboos are scarce, and the balance 
of cover is made up of “Emdlica officinalis, Semecarpus Anocardium, 
‘Butea frondosa, Lagerstramia parvifiora and Boswellia thurifera. 
‘A conspicuous species also, and one that was a stranger to me on 


of this place. 
Fysed and dévlared of guod quality; and the field , 


ahabad, in.ll which cotntry 


arrival, is ZTymenodictyon excelsim, which in favoured spots grows 


into A ‘remarkably handsome tree, having leaves quite 2 feet in 
length. * y 

+> The Sardi, and especially the larger Sardi, is found on the Murna 
‘and its feeders, principally the latter, which flow northward 
from the Maikal bills. ‘The fine timber is reprosented by indi- 
vidual trees neattered at wide intervals over a large area, or situ- 
ated in ravines and such places, to remove them from whieh will 
entail both expense and labour, and a large proportion of them 
‘aré useless, being more or less hollow from age, the practise of 
ral tapping or the effects of annual fires, .'The best timber too, 
and especially all such as was growing in. adcessible places, hes 
‘heen already removed by sleeper contractors. The forest is scat 
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‘tered over 100 squire ‘miles‘of Setintry, but the forest iteelf pro- 
Dably does not represent more than 59 per cent. of this area, 
‘The most extensive’ coal-field in India is believed to be present 
in this noighBpathood. Ite limits have not been exactly defined, 
but the outcrops and dééris of coal are so numerous and plenti- 
ful in the adjacent ravines and river bede, that thera oan be 
no reasonable doubt regarding its capability of yielding an 
enormous outpah All that is required to develope the great 

+ mineral resoureSé of this part of Rewah i¢ a demand within a 
paying distance, and it is probable that within » few years, this 
indispensable oendition may be partially fulfilled by the constrac- 
tion of the Nagpur and Calcutta and Kutni and Bilaspur railways, 
the former of which will travel sufficiently near to tap. the 

+ Schagpur coal pits, while the’ latter ‘will bo in actual contact 

-tewith them, ‘The preliminary survey of both these lines has been 

+ completed, a 

It will be readily understood that a‘ forest situated in the 
vioinity of thes lines and coal-field. must be a useful and. value 
able property if capable of yielding good timber, and provided its 
protection oan be effected without greatly interfering with the 
extension of cultivation. The Sohagpur and Singwara tract 
therefore, because it answers these eoudltiobs, haa been remarked 
and reported on by the Forest officer, but unfortunately owing 
to difficulties in eonnection with the proprietory rights possessed 
by the Chiofs of the above iZaquaa, it has not been possible to 
reserve this tract. a : 

a Phase districts were transferred to Rewah from the old Sagar 
and Nerbudda territories, as a reward for the good services per- 
formed by the late Maharajah during the: Mutiny. The local 
Chief of Sohagpur had given trouble to the Mandla anthprities, 
who sent troops against him, blew up his prineipal.forts, and 
were no doubt glad to be rid of a semi-independent and unrul 
neightour. Sohagpne was taken in hand by Rewah, and made 
to pay a heavy nuzzeréna, besides the usual chowt, or 25 per cent. 
on the land ravenne collection of the district, in return for being 
allowed to continue in possession, while Haniman Singh, the 

_ chief man in Singware, who had distinguished himself in those 
rowdy times, and been presented with land and a sword of 
honour by the British Government, was created by Rewah—not 
without a substantial consideration—Rajah of the entire Sing. 
wara district. Both of these Chiefs were, however, among other 
things, made to yield up as royal perquisites, all forest, trees 
from whieh sleepers could be mader und on which Ine eould be 
cultivated. Tho right of the durbar therefore in these eouthern 
forests consists only in felling such trees as it may require for 
sleeper making; the land is ¢a’ukdéri, and the local Chiefs are 
jealous of interference and tenacious of their rights in this res- 

and object ta. expropriation on reasonable terme—Hine illa 
yma, 


rie 
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It will have been noted that, the above forest areas have been 
chosen more with the view of supplying a fitute‘demand, and 
that a foreign or special one, than of protiding far local con- 
sumption and the requirements of the poople.of Rewah. The : 
fact is that the latter are now, and will be for many years to 
come, most; amply supplied from ‘the extensive waste land that 
adjoins every village area below tho Kaimurs, and as it has been ; 
considered inadvisable at present to charge a duty on forest : 
material required for local consumption, it being supposed that , 
the land revenue assecements are much heavier in Rewah than 
in other places, and that an additional forest duty would only 
result in a fature talling off in the bids for Khalus holdings, the 
durbar sees no way of protecting exterisive areas of forest, for 
the general benefit of the people, from which it will reap no ime 
aediate or prospective reward. an : 

Hence the Forest .officér’s attention wheh selecting areas for 
special treatment and Pretection has heen directed only to such 
situations as may be fpirlyexpected within a reasonable time to 
repay any money expended on them. : 

TM 
* 


1, (To be continued). a 


CULTIVATION OF THE BEAN. 
(Faba vulgaris, Mench.) 


Trs vegetable is an annual, and one of the oldest cultivated 

ants we possess. Some uncertainty existe as to its native 
Fabitaty however it is generally supposed to be a native of Persia, 
There are two ‘inet claases cultivated in gardens, viz., the 
Jong pod and broad Windsor. Tho pods of the former are from 
5 to 9 inches long, and contain from four to six medium sized 
‘beans. Those of the latter are from 3 to 6 inches long and much 
broader than the long pod, and generally contain three flat large 
sized beans. There are numerous varieties detailed in European 
nurserymen’s catalogues, however all are referable to either of 
these two classes. ‘The long podded varieties are the most. pro- 
iflo, and succeed best in this country. ‘They accliinatize without 
any perceptible deterioration in quality, and should therefore be 
always grown in preference to the broad Windsor sorts. 

In tho Plains, beans come in use about the middle or end of 
Fobruary, and continue in geason until the end of April. ‘They 
should be sown in succession from the middle of September to 
the end of October. Two sowings are sufficient for ordinary 
requirements, but when it is desired to have them in season 
for as long a period as possible, threo sowings should be made at 
intervals of a fortnight between. They succeed best in a deep, 
rieh, and somewhat heavy loam, Where the soil is light and 
sandy, heavy manuring must be resorted to in order to meot with 
success, I find the following to be a good and econothical mode 
of preparing the ground, Dig trenches 1 foot deep and 18 inches 
wide, at distances of 5 feet apart for long podded, and 24 feet 
for broad Windsor sorts. Half fill the trenches with old rich 
manure, and dig or fork it into the subsoil at the bottom of the 
trench, Then fill up the trenches with the surface soil and also 

ive it a liberal eupply of manure. The trenches will now form 
fr ridges owing to the manure and looseness of the soil. They 
should next be pressed with the feet, and if the soil is still above 
the surrounding level, part of it should be drawn to each side, 
leaving a space 18 inches wide down tho whole length of the 
rows. ‘The soil drawn away may be left along both edges of the 
latter for the purpose of facilitating the retention of water when. 
irrigating, ‘The seeds should be inserted 2 inches below the sur- 
face, in double or single lines in each row at 6 inches apart and the 
same distance bétween the lines when two are sown. The double 
Tine is preferable to the single one for the following reasons. 
Tf the seeds are imported many of them fail to come up, and the 
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+ pegulting vacant spaces, besides being a waste of ground, give the 
plot an untidy appearance. In a double row, vacant epaces, as a 
rale, are not so numerous, besides the plants are much benefitted 
hy tho support and protection they afford each other during 
storme, ta 5 

‘The germinakive’ poyror of the scods is much incréased by ling 
soaked in wifrrf water for six or cight..hours before ye 
Care, however, just be talon that they are not again rel up by 
being inserted in hot and dry ground. When the fatter is in 
the atate mentioned, water should be given immediately after 
sowing, and the ground kept damp by subsequent waterings 
until the seedlings appenr above ground. During their progress, 
water chould be freely given, the ground kept free of weeds, and 

” the soil frequently stirred between the plants. When the flowers | 
begin to appear, a slight earthing mp around the neck of the 
plants is bensfic When the stems are well covered with Mowers 
or when about 1} or 2 feet high, the point of every shoot 
should be nipped out. If this is not done they will continue to 
grow and flower without forming any pods, As already mention- 
ed thé long pod acclimatizes readily. When seeds for future 
tise até desired, thef should be collected from the pode lowest 
doin. om tho stems, os these aro invariably the largest and best 
developed. The bean is not subject to disease or to the attacks 
of inseots-when cultivated on the plai 
nu the Hills—autumn sowings come in use in May, and by sues 
cessive spring sowings beans can be kept in season until August’* 
and Séptember, A small sowing should bo made in October or 
November for thé early crop of the following spring. ‘Those for 
the main crops should be sown in succession frdm the beginning; 
of Marck to the end of May, at intervals of a fortuight between. * 
‘The mode, Sf cultivation is the same as described for the Plaine, 
and need ‘Rot again be detailed. The plants aro sometimes at- | 
tacked bys species of Aphis or green fly. ‘The best remedy is” 
frequent syringtfigs with soap and tobacco water," .” 


“ 
aru om Z get: 
} DEMARCATING FOREST REsHivEs. 
In the April Number of the “Indian Forester,” fhere appeared 
» a letter on the subject of demareating forest reserves by phtans 
‘, of boards nailed to trees, It may perbaps interest she writer of 
“Aeh felter snd others engaged in demarcation work to know the 
method about to be addpted in the Southern Division of the 

Bombay Prosidency. aoe tp 
~4/The boards employed are made of :tenl, 26 inch}s long, 10 
‘Thebes broad, and 2 inches thick; they aro painted’ White with 
the letters in black. ‘The upper and lower edges of the board 
aro bovilled (see Plate), ‘The fixing of the board ie moet simple: 

: ” 8x 


* “ 
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the tree is first of all deoply flashed ‘so as to obtain a smooth 
surface, and afterwards two grooves are ent corresponding to the 
hevilled edges of the board, and into which these latter slide. 
No nail therefore is required. 

‘The advantages of system are obvious; the board cannot 
powibly work Toose, uor, ean it be driven. out by the growth of 
thertree. The sole dieadvantage is that after sey8ral years the 
bark begins to grow over the board, but this encroachment can 
easily be remedied by cutting. 

The boards are turned out at the Canara Saw-mills at a cost 
of 44 annas each, while the painting, outing of letterg and fixing 
bring tho total cost up to about 11 annas per board, In the 
right hand corner the designation of the block is given, and in 
he left the consecutive number of the board. 

‘The eyatem has been already tried in the Belgaum district for 
several years past and witif cxccllent results, the boards being 
still in perfect order. In the Dharwar district the forests are 
demarcated by stone cairns, which are very expensive, Re, 4 each, 
and tequize frequent repair, In Canara itself the demarcation 
ia not yet completed, but during the next working season the 
whole of tho forests will be demarcated by boards after the 
“manner I have just described. 


4 Kenpat. 


“ 
NOTH ON EXPERIMENTAL PLANTATIONS ON USAR. 


Donia ‘Decentber 1882, I visited the Pardilnagar plantation 
«near Sikandra Rao, in the Aligarh district, and the coven planta- 
tions (six made by Mr. Wileon and ono by Mr. Crook} near Awa. 

2, The term “dear” appears to be used by the natives to 
denote barren wastes, more or less clothed with grass, and more or 
joss intpregnated with ref, the soil of which is unfit for profitable 
cultivation. Almost every plot of dear land has some patches 
of eoil good enough to grow trees without any special prepara 
tion, but the variation in thie respect is very considerable, no two 
plots being slike. “A simple and reliable way of finding the good. 
patches in on dear plot is to stop grazing for a year, and then 
examine the ground. On the good patches you will find did, 
48, and other kinds of grasses; but on the bad soil, i.e. soil 
highly impregnated with rel, only one kind of grass grows, and 
Ihave never found that grass on any other description of soil, 
N.B,—By “good” dear soil is meant soil which is good enough 
to grow #ikar trees without any special preparation of the aoil ; 
by bad” gear soil is meant soil co impregnated with ref, 

that, althovgh Zifar will probably grow if once well established, 
the experiments appear to show that the pits in which the seedlings 
are planted must be filled with good sil, ‘80 as to give the young 
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trees a start, and enable them to make eufficiently vigorous 
growth to send their roots deep down into the earth below the 3 
or 4 feet of reb-impregnated surface soil. Eleven acres of the 
Pardilnagar plantation (which is on dad ssar) wore planted in this 
way some eight or nine years ago, and some three-fourths of the 
now densely covered with &ikar trees of 20 feet or more 


a 
in height. 
8, The last two years? experiment near Awa has proved that: 
transplanting strong carefully removed seedlings is better than 
sowing on bad daar, and that moderato watering by trenches is far 
better than flooding. ‘The Pardilnagar plantation was formed by 
sowing, and it hag constantly heen flooded ; but notwithstanding 
this, if is a success, and it proves protty conclusively that Aizar 
trees will grow on “bad” dear if the young trees aro given a start 
by being planted in pits filled with good eoil. 

4, When the Awa experiments were first torted, it, was 
thought by many—myself amongst the number—that the light 
shade of dikar trees would materially assist the growth of grass, 
‘The experiments have, however, proved that this is not the case, 
If the land is protected from grazing, a good crop of grase will 
spring upon all parta where there are graas roots; and this dear 


grass has such a strong tendency to throw out tong shoots, which * 


take root at avery joint, that no doubt it would in time cover all 
the bare patches, “This, however, can be greatly expedited by 
planting. Several of the very worst patches, which were quite 
white with offlorescent red, were planted with dear grass Inst raine 
with the most perfect success: every root seems to have strlick. 
5. Usar reserves—whether reserved for grasa alone or fot graze 
and timber combined—must be fenced and protected ; and as the 
cost of fencing and protection and the prime cost of the land 
cannot be covered by sale of grass alone, it will be necessary to 
make farther use of the ground by planting it with suitable 
trees, if it ie desirable to make the scheme remuneratiye. More+ 
over, trees like Aikar* and chounkart yield a considerable amount 
of cattle fodder, and the light shade from them does not interfere 
with the growth of grass: therefore, by having the ground judiciy 
ously stocked with such trees, the annual yield of fodder is increas- 
ed, and the crop of trees will be worth from Res, 50 to Rs. 100 
per acre after from 20 to 26 years’ growth, . 
6. Allowing that trees ne allude to Aikar and choundar only) 
neither promote nor impede thogrowth of grass on tsar land, and 
pearing in mind that every tree artificially planted costs a certain 
amount of money, it will now be interesting to consider the num- 
ber of trees to plant per acre which will give the best return. 


7. Neither of the trees alluded to aro benefited by being plant.* 


lose together: they prefer plenty of apace on all side from 
the very first, Mature kigar trees ehould be fully 40 feet apart 


* Acacia nrabice Prosopis spicigora, 
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{21 per acre): chounkar might bo a little closer than that, but as 
their shado is denser than Zizar, the same distance will do for both, 

Mr. Buck’s estimate was, I believe, for lines of trees 20 fect 
apart, with the trees planted at 10 feet apart in the lines, or 218 
trees per acro, 

As it has since been proved that treo shade does not assist in 
promoting the growth of grass, and as the trees have to be 
thinned to 20 feet apart before they are large enough to pay for 
the cost of their planting and tending, I think it may be accept- 
ed as a standing rule that, in dsar plantations, trees should never 
be planted closer than 20 feet apart, or 109 per acre. On 
“good” dear T think it would be profifalle to plant at 20 feet 
apart, for thinning to 40 feet apart would not be necossary until 
the trees were seven to ten years of age, and at that age they 
should more than repay their cost. On “had” daar the trees 
might be planted at 40 fect apart (27 per acre), and the money 
saved by planting only one-fourth the number of trees should 
be spent on making the pits 4 feet deop (instead of 8), and fillin 
them with good soil, so as to give the eeedling a start, and 
convey its roots past tho red-impregnated surface soil into the 
good sandy loam subsoil, 

8. Another fact which has been proved by the Awa experi 

ments is that focding is injurious to young trees planted on daar, 
and that the best way to give water is to lead it into small channels 
ong foot broad and one foot deep, ranning along the edges of the 
Tings of trees, the water being allowed to stand in the channels 
for several hours, and percolate into the pits in which the trees 
aro'planted. ‘This of course is a great saving of water, and the 
farther apart your lines of trees are, the less water you will 
require, 
_- 9, Another standing role for sear plantations should be not 
to renow vacanoios mors than twice, ff a troe will not grow in 
a certain spot after threo trials, it may be concluded that it is 
not worth while to spend more money on it, and the place should 
be left blank, I observed instances of a solitary cheunbar tree 
flourishing in the midst of several dead Aitar on very ‘ bad” 
sar; 20 perhaps it would be a good plan, when several Aikar 
have failed in one place, to renew the vacancies with clounkar, 

10, ‘The nurseries for raising the seedlings should always be 
made on a solected bit of “good” soil; and to save the expense 
of carriage, which ia considerable, the nursery should be within 
the plantation, The land should be ploughed after the winter 
raing, and again two or three times during April and May. Sow 
the seed early in June, and when the seedlings are about 4 

‘ jnchos high, which they will be by July, prick them out in the 
nursery at 2 fect apart. These seedlings will be about 2 feet 
high, and fit for transplanting at the commencement of the follow= 
ing raing, 

I Tho best time for transplanting is during the frat two or 
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three weeks of the rains; but if it cannot all be done in that time, 
the next best time is December and January, ‘Transplanting 
Hiker and chounkar requires very great care, These trees are 
inclined to throw out long roots; and if one of the main roots geta 
injured during the removal of the tree, that treo generally dies. 
This is the resson why ploughing the nurseries is better than 
digging : if the ground ia deeply dug, the roota of the. seedlings 
penetrate to such an extent thht it is almost impossible to dig 
them up witbout injury. 

12. Transplanting should never be done when the soil is 80 
dry that the earth will fall away from the roota, Each seedling 
should be carefully dug out with a ball of earth about 9 inches 
in diameter and from 24 to 8 feet long. 

Grage must be bound round the ball to prevent the earth falling, 
and then the plant should be carried to the pit by two men on a 
rough etretcher and planted at once. ‘The success of a planta~ 
tion depends almost entirely on the oare bestowed on the removal 
of the transplant and on the season during which the transplant- 
ing is done. 

18. One other fact worth mentioning regarding dar planta 
tions, which has been proved by the Awa experiments, is that 
dikar grows very wel] on the hard, bare lowlands so common 
on sar plains, where water has lodged during the rain, Strong 
trangplants from 2 to 3 feet high should be used, and they should 
bo planted during December and January. F 


G. Grea. 


COCHINEAL, 
10 THE EDITOR OF THE “INDIAN FORESTER.” 


Sir,—There are a great many cochineal insects in our forests, 
Could you please tell me if it would be worth while to collect them 
as ‘minor forest produces” ? If 80, how should they be preserved 
and collected? To whom should wo apply in order to get a sale 
af thorn? What is the price of cochineal in ‘England.? 


KLA 


“KL A” may be guided by the following fuels in forming 
an opinion as to the advisability of collecting cochineal as « minor 
forest. produce,” 

Tt has been calculated that about 70,000 insects go to the 
und, and the price in London in June 1864 (the only prico 
ist: we have at hand) was from 3e. 3d, to 4e. 4d. per onelb. of good 
cochineal. The insects are detached from the plants by means 
of a blunt knife, they are then dipped into boiling water to kill 
them, and are finally dried in the sun, ‘Thus prepared, they may 
be put into bage, as they do not deteriorate by keeping.—[Ep.] 


Jy: Notes, Queries and EXTRACTS, 


Trex Proninc.*—Bark once injured or loosened can naver at 
tach itself again to the trunk;* aud whenever wounds, abrasures, 
or sections of loose bark exist on the trunk of a tree, the damaged 
part should be cut away cleanly as far as the injury extends. 
Careful persons have been known to nail on to a lree a piece of 
Joosened bark, in the hope of inducing it to grow again, or at 
least of retaining on the young wood its natural covering. Un- 
fortunately the result produced by this operation is exactly 
opposite to that intended, The decaying wood and bark attract 
thousands of insects, which find here safe shelter and abundant 
food; and, increasing rapidly, hasten the death of the tree. 

In such cases, instead of re-fastening the loosened bark to the 
tree, it should be entirely cut away, care being taken to give the 
out a regular outline, especially on the lower side; for as hae 
been already explained, if a portion of the bark, even if adhering 
to the wood, is left without direct communication with the leaves, 
it must die and decay. A coating of coal-tar should, of course, 
be applied to such wounds. 

Lovsened bark.—It is necessary to frequently examine the 
lower portions of the trunk, especially of trees beginning to grow 
old; for here is often found the cause of death in many trees, in 
the large sheets of bark entirely separated from the trunk. Thia 
condi of things, which often cannot be detected except by 
the hollow sound produced by striking the trank with the back 
of the iron pruning knife, arrests the eireulation of sap, while 
the cavity between the bark and the wood furnishes a enfe retreat 
for a multitude of insects, which hasten the destruction of the 
tree. The dead bark should be entirely removed, even should it 
bo necessary in so doing to make large wounds. Attention, too, 
should Le given to injuries to the bark caused by the fall of 
neighbouring trees. ‘These may romain hidden for years, and 
are often only detected by the peculiar sound produced by a 
blow of the pruning knife. Cases of this nature require the 
treatment recommended for the last class. 

Cavities in the trunk.—Very often when a treo has been long 


'* Translated from the French of A, des Caro, by Charles S, Sargent, Professor 
of Arboriculture In Harvard College, Us, 
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neglected, the trunk is seriously injured by cavities cansed by 
the decay of dead or broken branches It 4 not claimed that 
pruning can remove defects of this nature: it can with proper 
application, however, arrest the progress of the evil, and in such 
cases should nlways be resorted to. The edge of the cavity 
should be eut smooth and even, and all decomposed matter, or 
growth of new bark formed in the interior, should be carefully 
Yemoved. A coating of coal-tar should be applied to the surface 
of the cavity, and the mouth plugged with a piece of well-season- 
ed oak, securely driven into place. ‘The end of the plug should 
thon be carefully pared smooth and covered with eoal-tar, pre- 
cisely as if the stamp of a branch were ander treatment. If 
‘the cavity is too large to be closed in this manner, a piece of 
thoroughly seasoned cak-board, carefully fitted to it, may be se- 
curely nailed into the opening, and then ‘covered with coal-tar. 
It is often advisable to guard against the attacks of insects by 
nailing a piece of zine or other metal over the board, in such a 
way that the growth of the new wood will in time completely 
cover it, 

"Theso operations resemble, if such a comparison is admiseible, 
the fillings performed by dentists, and with the same object, to 
check the progress of decay. 

The use of Coal-tar.—Coal.tar, a waste product of gas works, 
is a dark-brown imperishable substance with the odour of creosote, 
Tt can be applied with an ordinary painter's brush, and may be 
used cold, except in very cold weather, when it should be slightly 
warmed before application. Coal-tar has remarkable preservative 
properties, and may be used with equal advantage on living and 
dead wood. A single application without penetrating deeper than 
ordinary paint forms an impervious coating to the wood cells, 
which would without euch covering, under external influences, 
sown become channels of decay. ‘This simple application then 
produces a sort of instantaneous cauterization, and preserves from 
decay wounds caused either in pruning or by accident. ‘The odour 
of coal-tar drives away insects, or prevents them, by complete 
adherence to the wood, from injuring it. After long and ex- 

jensive experiments, the Director of the parks of the city of Paris 
Bally, in 1863, adopted conl-tar in preference to other prepara- * 
tions used for covering tree wounds, as may be seen in all the 
Principal atreets of the capital. 

Employment of Coal-tar on Fruit Trees—Tt is for this reason 
that, the application of eoal-tar ahonld not be made except with 
considerable caution in the treatment of wounds on drupaceous 
frait trees (cherries, peaches, plums, &c.), and especially on the 
plum tree. It has often been observed that the bark of fruit 
trees of this claes have suffered from the application of coaletar. 
This is not the caso, however, with pome-bearing, trece (apples, 
pears, &c.) ; to these coal-tar may be applied with perfect eafety. 

Tt sonst not be supposed from these remarks that coal-tar can- 
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not bé used on the plum or other trees of its class. On the 
contrary, there is no substance which can replace it in the treat 
ment of large wounds on these trees, but it should be used 
cautiously, especially in the ease of young trees, and should not 
‘De allowed to needlessly run down the trunk; and it is well to 
remember that the more active a remedy, the greater the care 
necessary in its application. 

"The practice of leaving a short etump to an amputated branch, 
adopted by some persons to prevent the loss of sap, althoagh 
lees objectionable in the case of coniferous trees, should never be 
adopted. Such stumps must be cut again tho following year 
close to the trunk, or cushions of wood will form about their base, 
covering the trank with protuberances, These greatly injure 
the appearance and value of the tree, and necessitate, should it 
be found desirable to remove later such exerescences, wounds two 
or three times as large as an original cut close to the trunk would 
have made. 

‘The custom of praning pines is very general in France, and is 
often carried to excess. Tho removal of all branches, with the 
exception of a few at the top of the tree, must greatly interfere 
with tho growth in diameter of the trunk ; and healthy branches 
should not be removed for the sake of creating a clean trunk of 
more than one-half, or at the most two-thirds, of the entire height, 
of the tree, The general rule of pruning already explained in 
the ease of deciduous trees, and which establishes a portion be- 
tween the number of branches which should be removed and the 
sizo of the treo, might with advantage be more generally applied 
in the treatment of pines—Zropical Agriculturist, 


Ausraatian Treea on tite Nirorms.—Dr. Brandis, the Inspec» 
tor Genoral of Forests, wrote as followa in a note to Govern- 
ment in May 1888:—“The plantationa of Australian trees on 
the Nilgiris now cover a considerable area, and some of them 
have been already cut over, ‘The oldest of these plantations date 
back as far as 1857, and, considering the extremely rapid growth 
of the Blue-gam and the large Acacia, it is time now tbat the 
rato of growth, and tables of growing stock per aera, a different 
ages, badrawn up. These tables must be based upon the ex- 


amination in detail of most of the existing plantations on the ., 


platoaa, and they will furnish data for estimating ihe outturn 
Of thinnings, and the final erop at different ages. ‘The enquiries 
which must be mado for this purpose will probably also lend to 
clenor views regarding the principles by which thinnings, the 
formation, and the treatment of these plantations generally should 
be regulated. It will doubtless be found necessary, sooner or 
later, considerably to extend these plantations on the plateau, 
and the results, which the enquiries hora snggestod will furnish, 
will be found useful in arranging these operations in a systematic 
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manner.” The Government of Madras concurred !with Dr. 
Brandis in these views, and the services of Mr, Hutching, of the 
Mysore Forest Department, were made available for this duty. 
He devoted 44 months to the work, and has submitted fo Govern- 
ment a most exhaustive report, which contain full details of the 
methods adopted and the results. These include reliable data as 
to the average annual increment per acre or individual tree, and 
the reducing factor necessary for calculating the same—S. J. 
Observer. 


THE SAL (SAUL) TRNE (SHOREA KOBUSTA). 


N. 0, Dipterocarpacea. 


Dra Siz—How comes this magnificent Indian timber tree 
(named by Gert. aller “Sir J, Shore—Lord Teignmouth, 
Governor-General”) to be called Sal, which is the correct Per- 
sian name for the Teak (Zeelona grandis)? Sil ie apparently 
a Bengali term. 


Guoie Porz. 
Tar Dzcoax, 


19th July, 1882. —From the Asian. 


Cnaxors av mie Nancy Foresr Senoor.—-A friend home on 
furlough writes as follows regarding his late visit to Nancy :— 
«Tho old song is fulfilled Le forestier gai ct eontent est sup- 
pring par régloment? ‘The maniems is replaced by « machine 
Fosembling what ladies call a Langtry Cape. Tight. wsthetio 
ieoclics stead of the baggy trousers of old, and aaworl, over 
which the elévee are always tumbling, represents the dear old 
toothpick. ‘Il no resta que Ia casquette? and that they are 
ashamed of Ichabod! the glory is departed. They salute each 
other every time they meet, and play at soldiers, ‘Hhen fagaces |? 
Put the above into tho ‘Foroster’ inside black lines ono inch 
wide.” But these are trifles; we are, however, glad to contra- 
dict a rumour partly due to a circular letter regarding a sub- 
soription list for a memorial to the lato Professor Bagneris, that 
the training of candidates for the Indian Forest Service at Nancy 
will shortly bo discontinued. Wo sincerely hope that the Indian 
Forest Servieo will profit for many years to come from the ex- 
cellent instruction in Forestry which Nancy affords. 


‘Tan Lave oF Trusez.—The ordinary lifo of unprotected timber 
structures is not more than twelve or,fifteen years, ‘Timber 

posed to moisture in the presence of air, espécially if in a warm 
place, or to alternate wetting and drying, will decay rapidly. 
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Sap and moisture retained in timber, by painting or closing in 
the stioks before they are seasoned through, will cause decay of 
avery insidious kind, as it works in the interior, leaving an 
apparently sound exterior or ekin, which is the layer that had an 
opportanity to season. Paint on unseasoned timber is,” there~ 
fore, more hnrtful than serviceable. Large stieks of timber dry 
80 slowly that, before they are seasoned shisoaghoety decay may: 
bogin, apd hone pieces of mall seantling are prefurable to large” 
ones.” Dampnese and a lack of ventilation combined will hasten 
decay. Tho best seasoned timber will not withstand the effects 
of exposure to the weather for much over twenty-five years.— 
Lumber World. 
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» TRANSLATION OF M. PUTON'S AMINAGEMENT 
DES FORTS, . . 
APPENDIX. 7 


Administration of an estate consisting of several Forests. 


Tar question has often heen roposed as to what kinds of 
records should bo kept up, and what aysiom of management 
employed, in dealing with an extensive forest property. 

T shall not pretend in a few pages to deal fully with a matter 
involying so many weighty interests, but shall only offer a few 
founrus from my wn experience, ag the question is srell wort 
study and reflection. i 

In 1872, I visited the important forest estates of the Nu. 
family, which had hefore inspocted in 1865, The object of my 
visit, was not so much to study the forests from a cultural point of 
view, nor to cxamine tho actual system of working, but to 

‘in’ information regarding tho supervision of such a largo 
Brest property. 

‘The landed estates which this family has been wise onough to 
essere undivided for several generations, are managed in 
N. 


Jhalf of the different branches of the family, by the Duke de 
sr, Neveeess the present hend of the family. 

#* Tho foresis are situatod in different parts of Luxemburg, 
Switzerland and France. In 1860, working-schomos for_thete 
management were drawn up by foresters from tho Nanoy Forest 
Bhool ; they contain 75,000 acres, and thus equal in extont the 
average area of a State Conservator’s charge. 

fe Tho Dake of N....., with groat kindnoss, offered to assist ine, 
and conducted mo to his offico, where largo. tap wae hang: 

2) ing, in which some pins with rod and blick heads wero fixed 
“Tt ia from this place,” said ho, “ that I direct the exploitation of 
our forests.” 

“My staff is reduced to what is absolutely necessary 


sn agent, 
who on his own responsibility direots all the work in his cirghe, is the 
local unit of management, and a fow inspecting officers whoin I send 
to the different places, and whose progtess I follow on the map by 
mashus of the pins, form my controlling stag. 


$a 
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As forest-guards, [havo only wood-cntters, who aro placéd under 
tho supervision of an overseer, a woodman too, and who are engaged 
by the year, and paid at the rate of § or 4 francs a day. ‘This may 
appear to be an expansive system, but wood-cutters are easily attracted 
from the forests by the more remunerative wages obtainable in towns 
and mannfactories, and it is dangarons tn expose forest-guards on 
insuflicient pay to temptation, Taking everything into consideration, 
it is a great advantage alwaya to have skilled wood-ontters ayajlable 
withont the nocessity for employing contractors, My wood-cutters 
execute all fellings, except those of larga trees which can be sold 
standing, undertake earthworks, plantations, repairs of roads, &o, 
A few hours in exch working day, according to cirenmstances, are 
spontin patrolling. =, - 

“The work is regulated in the same way ns in manufactories ; the 
zeal of the workmen ‘being stimulated by offers of reward for rapid 
execution, Finally, my workmen, at certain seasons, aro employed 
in cultivating our Inns which avljoin tho forests, 

“Agricultare approaches sylvienltnre in go many directions, that 
the two interlap, and the whole property is greatly benefitted by their 
mntnal assistance, 

«The basis of my system of administration is to have good work- 
ing-schemes. Withont this I consider reasonable management im- 
possible, ‘The working-scheme is the agreement-bond between the 
propristor and tho administrator of exch working-cirelo, and only 
by means of it, can the Iatter be allowed that liberty of action 
which, founded “on rosponsibitity, raises man above the condition 
of a mera machine, and interesta him properly in his work, ‘The 
working-scheme slono pormits @ proper control of his management, 
and afforda the inspecting officer a basis apart from purely personal 
observations which will always give rise to controversy, The working- 
scheme should have a special and uniform system, adapting itself to 
the verification and control of results, ‘The simple method go suc- 
cossfully introduced into France by Lorentz and Parade, and so well 
taught at tha Naney School, will thorongiily satisfy this condition, + 

“ Whatever may be the nature of the locality, and of the cultural 
exigencies, the main outlines of the working-sciemes ean be uniform 
throughout, For instaneo, in eoppices, the annual coupe is in reality 
a poriodie ‘block with a period of one year, In high forests, tho 
compartments correspond to permanent difierences of forest growth. 
‘The grouping of compartments into periodic-blocks, the selection of 
longer or shorter periods recording to tho difficulties of regeneration, 
the choice of the rotation, according to th object held in view by the 
proprietor, aro made o'as to assure all conceivable economic and | + 
cultural conditions. ‘These factors ean be definitely fixed, or modified 
aa necessity arises, without altering the main outlines of the working- 
scheme, 

“Tho second difficulty was to assure an eftective control of the 
working-achemes by means of records, which should be at once simpla 
and capable of centralization. ‘This has been carried out by with- 
drawing from the records all facts concerning labor bills, enles, works, 
all that rotates to verifying the: estimation of the atanding crops, 
everything, in a word, which relates to the administration of the 


ete 
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property. These subjects are relegated to auxiliary books, and have 

nothing to do with the carrying out of the working-schemes, 

‘hua reduced to manageable proportions, the records of the 
working-schemes, show clearly, at any moment, and after a mero 
glance, what point of the working-scheme has been feacked, and how 
it ia being applied, 

“Tho administrative side of the management of each forest has 
+. been assured by special system of records, or rather by @ summary of 
+> each year’s reccipls and expenses, 

“T have been obliged to put an end to the submission of general 
reports, in which the writers, more or less plainly, harp their own 
praises, and only accept tabular statements of results whieh allow 
comparisons of the net proceeds of ry ostates to be made from year 
to year, : 

“Buch are the outlines of my system of administration; and the 
practica} working, under the three leads T have giveu, are as follows :~—~ 

“The working-scheme of each forest is summarized in three tabular 
statements in the following manner :— 

© The first statement gives the general heads of the working-scheine, 
and contains the reducing factors of the standing crop in cubic metrey, 
as adopted for the eapability and the valuations. 

“The second statement relates to the general scheme of working, 
and with a few slight modifications is equally applicable to coppices, 
rogular high forest, or forests managed by selection, 

“The third statement ineludes tne special part of working-schemes 
for high forests, and would uaturally have no application for coppices. 
‘The summaries in these tabular statements have been prepared with 
the sole object of clearly setting forth the figures which I always 
require, for ready reference. They are not by any means a substi- 
tute for the draft working-scheme, which is kept by the local ad- 
ministrator. 


Forest of ee bs 
: belonging to « 


Working Circle No. 


System of management,* ... 0 
Rotation, years. 
. Period, Years, 
“No. of periodic blocks, 
Voiume of standing timber,t...-.-+.-+ 
‘Year of commencement of the working-schome,, 
Genoral features of the working-scheme,§.. 


* Coppice, stored-coppice, high forest, or selection foreat, 
Ta eeholen, parade Block is feplacea by coupe (felling). 
‘A note should be added 9s to the density of the crop superabundant or in 
suilicient if the forest is being converted, ae 
'§ The general character and object of the wérking-scbeme should be stated 
summary way. 
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Reducing factors. 
Diameter, 
0-20 metres, os cubic metres, 
025 » 
030 5, ” 
035» » 
040, a on af 


Nowswctarvne| AREAS 


atl compat pe 
er dic leompart- ie 
Fefocks, | ments. blocks 

Fy 2 a 


General notes 
regarding works 
of improve: 
me 


In coppices, columns 2 and 4 will be blank. In stored coppices 


at the 
noted, 


hhead of column 8 the plan for reserving stores should be 
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Special Table of Fellings for * the first period, from18 t18 


4 s 
Description | & , Patent of 
of staan i Merton, | felling, by Remarks, 
i) EE ares, 
4 ba 7 
1j2 8 4 7 6 


Approximate estimate 
§ 1. Abnormal produce, or that beyond the | Appyximate catimate 


scope of the working-scheme. of oe norm 
‘otal volume to be fe 
A. Fellinge by volume. 2, dltibuted a fo. 


1. Ordinary fellings,.. 

B, Fellings by area, 2, Fallinge in the he 

‘3, Extraordinary f ole 
‘lings, «esse 
Total, 2 


‘Works tobe exeeuted 
in the first period, 


§ 2. Normel produce, or that within the scope 

of the working-schome, ‘Revlon of taindla 
made ans . sian. 
A. Fellings by volume. See apa 


Tows:— 
1. Ordinary fellings,.. 
3, Fellings in the Tee 


BCEVE, vs ease 
5. Exraoidinary £01 
Ag oe esos 
Pils: 
TE 


“The record prepared each year for registering the progross of 
the working-schems, only includes one simple and uniform stato- 
mont, adapting itself by meons of slight modifications, to every 
system of management: coppices, high forosts, selection forests. 
Tt is merely a debit and credit account for each period and for every 

J! compartment, and only differs in form from that generally adopted, 60 
ax to represent the facts of the oase in a moro striking manner. | A 
separate register is kept for each class of fellings prescribed by the 
working-scheme, ‘Thus in storedscoppice, there are generally two 
registers, ono for the coppice, and one for the stores; in regular high 
forests, there aro two or threo registers ; in forests under conversion 


* This fable will not be required for coppicos,'only the notes given in column 
‘T will be added to the genera} tablo of fellings, which alone will bo required, 
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their number may bs further increased. The figures for ordinary 
follings aro written in black ink, and in red for tho fellings in the 
roserve, and in blue for extraordinary fellings. 


Register of the working-echeme, Period from 18 to18 . Pellinga 


Perot Mok, | L 
oo 


Compartments {rol He. Remarke, 


Cable contents or 
‘area to be felled, ) *|+ 


“A. seperato rogister 
188, ca iv kepttor ench aiocese 
sion of fellings pre- 
seribed in the work 
ing-achewe, 


When the cubic eon- 
188 tents of the standing 
crop is rovised, the 
table is closed ‘by 
line, and a fresh re~ 
{ | gister commenced, 


“Phirdly, we have the register of management in two statements, 
one for receipts in material, and in eash; and the other for oxpendi- 
ture. 

«The former will include produce not provided for in the working- 
acheme: windfalls, dead trees, fellings in forest areas beyond the 
Timits of the working-schome, "We thus have— 

« Amaonget the foreseen produco—Ist. The principal produce, that 
which ia given in tho calenlation of the capability either by area or 
volume, 2nd. The secondary produce, duo to clearings or thinnings. 
Amonget the unforessen produce, thereis no reason for distinguishing 
between the principal and secondary produce : thore is only accidental 

roduce, 

“Finally, ander the cash receipts, accessory produce includes the 
procesde of game, fish, pasture, and any produce other than wood 
and timber. 

“The fellings by area are enterod both by area and volume, the 


* Area or volume, 

+ Only the periodic blocks snd compartments in which fellings aro prescribed 
by the special table of fellings should bo entered, In the cage of coppice, the 
periodic blocks are replaced by empes. 

‘Volume, or atea, as fle ense may be. 
‘This column gives the following information :—In the heading, the total 
volume, or area, to be morked, aml below, the volume reorked euch year. 

In order not to low sight of them th figazee from the apetal plan of Zing 
(remark cotumn) will be entered here. A note will be mado if the inerease due 
to growth is included in tho reserve, 
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latter resulting from estimate or actnal enbage according as the trees 
are sold standing, or after being logged. 

“The atatement of expendituce only comprises tho special charges 
for each forost, namely, those which depend on the local mansgement, 
and which the necessary supervision of the latter involve, dudicial 
charges and those of the control department are of a general nature. 
Z could distribute them proportionally according to the area and in- 
portanes of cach forest, but they depend more on myself, and on 
external causos, than_on local management, the resulta of which I 
wish to appreciate. For this reason £ do not allow this head of 
expenditnrs to enter info the accounts of the separate forests, 

‘The record closes with an account of each year’s results, fe,, the 
number of cubic feat per acre, tho cash yield per acre, and the average 
priea af a onbie foot of timber, obtained by dividing the net ineoma 
by the total yield in material, Before doing this, the expenditure for 
protection, working, and maintenance is deducted from the gross in- 
come, A rpecial column shows the expenditnee por acre, on works 
of improvement. The original cost of these works is brought forward 
year by year; that of maintenance is only ineluded in the annual 
charges. 

«Hach of these statements only requires a few lines to be written up 
each year, and I hear from one of my loenl forest agents, who has a 
charge exceeiling 15,000 acres in extent, that he only spends one day 
at tho end of cuch yonr, in writing up the figures of all those tate 
ments, Each agent, in his own division, fills up the statements 
on a fly leaf, which is submitted to tho inspecting officer, and after 
the latter has checked the fignres, the final entry is made in the 
registers kept in duplicate by both officers, ‘Thus prepared, these 
records may serve to check revults on the ground. 

«Te will be of interest, continued M. de N......, to bring to your 
notice the results of this system of management. 

“ines my forests have been placed under working-schemes, all 
my agents have become thoroughly acquainted with the tables of 
fellings ; and the operations have acquired a degree of precisiua pre« 
viously unknown; the works of maintenance and improvement are 
made without hesitation at the proper time and place; the fellings 
in each separate periodie block are made scentilically, 60 that the 
mero mention of the index and number of any compartment to tho 
humblest wood-cutter, will remind him of the proper way in which 
tho felling should be executed, Tho employes are interested in their 
work, and attached to the forest. 

«Such are the general results. 

“ Regarding tho control of the working-schemes, nothing can bo 
easier. ‘Tho inspecting :offfeer who wishes to exaroine the annnal 
fellings on the spot, under each local agent, can at ones, by means of 
the records of the working-scheme, ascertain whether or no the pro= 
visions of the Jatter have been followed, what remains to be felled in 
each compartment, and when the last felling wasmade. Atthe slight~ 
ext suspicion of any incorrect procedure, he goes to the spot. Railways 
have not been made for nothing, and our large manufacturing 8 
have oronghly appreciated the advantages of the iron way, enabling 
them to reduce their directing staff, and to send inspecting officera 
wherevgr their presence may be required, 
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Register of ManagenentExpenditure. Period from 18 to 18 . 


RESULTS. 


EXPENDITURE. 
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by the area, 


‘and the sum divided by. the area, 


do. 


‘ro sdded up and carried on from year to your, and the sum divided . 
ing Statement, the figures of Col. (2), (4) and (6) of the present one are gabtracted, 


(but not carried on), 


ling Statement divided by the. 
Preceding ame ivic oy the area, 
(3 sen) arse 
igarea of Cal, (15) of the procedts 
Buin divided by the figures of Col. 10 of the preceding Statement 


‘of Col. (10) of the 
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Flantations, recdlings, culture, &¢. 
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Figure 
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\ Brerything, down to the conduct of the local agent, can thus be 
verified. I have always maintained that 9 balance sheet of a forest 
can be drawn up as precisely, allowing for the circumstances of the 
case, a8 that of an accountant's cash box. Thna I have now an 
inspecting officer at X, and tho register of this farest, states that com- 
partment Ie, contains 6,427 cubic metres, of which 1,623 cubia 
metres have been already worked out, and therefore there should at 
the presont time be 4,904 enbic metres of standing timber, 

“A telegram sent to M. Z....., and tomorrow or the day after, I 
shall obtain the valnation of what actually remains in the compart- 
ment. ‘This system evidently keeps men on the alert, I feel certain 
that not one of my agents wonld, even for my own pecuniary advan- 
tage, without special orders from myself, ventnre to execute fellings in 
places not prescribed by the working-schemes, and thus break tho 
terms of his agreement with me, Such a measure won)d be at once 
discovered, and men in France ate too honorable to break their en- 
gagemente Thave only to guard against excess of zeal, which often 
foads my agents to cut too heavily, with the double object of plessing 
mo, and of increasing my income, 

“T always specially compare the figures representing the avornge 
price of the cubic metre in my different foresis, and endeavour to 
raige them if possible, Nothing ean bo more variable ; from scarcely 
2 franca, which is the value of the cubic metre in some hill forests 
in the Jura, it varies everywhere up to 20 francs in the forest of 
Xin Luxemburg, ‘The slightest improvement, which can raise the 
value of the cubic metre by a few centimes, in a forest without ox- 
port roads, will be followed by a considerable increase in my ineome. 

‘Whilst preparing my budget therefore, and deciding’as to the 
amount I intend to devote to improvements, I do not distribute this 
gum proportionally to the area of the foreste—which would be to 
act in the dark—nor in proportion to their cash returns—which 


would be a false step, and would give the most to the forest requiring” 


the least, but im proportion to the aversge yield per acre, and to the 
price in the forest of the cubic metre. A ce Unde tetoleh cxpontieg 
capital where it will yield the best return, 

“ In conclusion, allow me, said M. de N...... to draw your attention 
to the promptness with which Tecan answor every possible enquiry you 
may make regarding statistical and administrative matters, What 
do the foresta produce in enbie metres? What is the average 
value of the, cubic metre, at such and such a place, and what is the 

roportion of timber aud firewood which go to form this figure? 

‘at ig the total original expenditure since such and such o date on 
works of improvement in each forest? What does the maintenanco 
of these works cost? I can answer all these important questions in 
an instant, and even if I had twenty or thirty times my present aren, 
Thould be just as ready to anawor; and in order to do s0 should ouly 
Lave to produce twenty of thirty simple records.” 

T could only admit the splendid results of M. de N. 
system, and thank him for so courteously affording me full 
information regarding it His system of managing the here~ 
ditary forest estates of his family, is now offered as an object 
of stady to the public. 


ae 
oe 
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NOTES FROM REWAH. 
(Concheded from page 440). 


I wits, conclude my notes with a fow remarks on the subject of 
Juc. On page 400 of the “ Forester,” the lac forests were indi- 
cated ag a separate tract of country. This was incorrect, as the 
cultivation is not confined to any one particular area south of the 
Kaimurs, The iwo trees on which the deposit is chiefly formed 
are the palds and kosum, Butea frondosa and Sebleickera ¢rijuga, 
and those two species are reserved as royal woods throughout the 
State, and care taken to protect them both in Aéadsa and talike 
ddri lands, 

But although trees of this species abound in ull forest localities, 
it haa been found desirable to restrict the systematic cultivation 
of Ine to four principal districts—Singrowli, Sokagpur, Chendia 
and Singwdra. In these four idéguas the inhabitants of all 
forest villages take an interest in the cultivation, and derive a 
certain amount of profit from it. In parts of Singwdra and 
Singrowli the country has somewhat the appearance of being 
covered with olive groves, owing to the careful manner in which 
the palés or chula, as it ie locally termed, has been protected, 
even on cultivated lands. Over considerable areas of country, 
the fields are divided by borders of these trees, and in very 
many cases they may be seen dotted about the fields themselves, 
‘The cultivation is lelt entirely to the people, who for many years 
have been well acquainted with the process, and are thoroughly 
conversant with the babits of the insect, the method of propngae 
tion, and treatment of the trees employed. 

"The method of propagation is the same in Rowah as elsewhere, 
and as it has been very fully described already both in the “Forest~ 
ex” and other papers; I shall only note with rogard to it that, the 
people connected with the industry in this State, chiefly Baigurhs 
and K6ls, recognize a difference or variation in Butea frondoxa 
on which by far the greater portion of the lac crop is raised, 
They divide this species into two kinds, hile chula and saféd, 
chula, "The former is the one chosen for attention, as the aa/éd 
ehula, although it yields lac, does so in such small quantities ag 
to render ite cultivation unprofitable, 

T have never been able to account in a satisfactory manner for 
this distinction. Dr, Brandis, in his Flora Indiea, gives only one 
arborial Butea, and certainly the two trees here noticed, with one 
ot two slight external differences, are apparently identical in 
flowers, arrangement of leaves and general growth, But without 
doubt there isa Butea with yellowish white or grey bark, and 
with comparatively light green foliage, which although found 
growing with, and under the same conditions as, the commoner, 
or as common, Butez, with darker foliage and greyish black 
bark, will not yield a lac crop worth collecting, while the darker 
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hued trees in the same neighbourhood will be covered with the 
excretion. 

I was disposed at first to doubt the above fact, but have 
become so thoroughly satisfied of its truth that, lately, on the 
application of a larga number of landowners for permission to 
ent down the white Bufeas growing in their fields, I have re- 
commended they should be allowed to do so, as the presence of 
these trees is detrimental to the grain crops, and of no praetieal 
benefit for lac cultivation, ‘The explanation that strikes ono as 
most natural, is that, the lighter coloured trees are deficient 
in sap, and aro therefore unable to supply the food demand of the 
Coceus in sufficient quantity to enable it to deposit the exoretion; 
but then if this were so, one would expect to find the light 
barked variety growing on a differont coil or under different 
conditions to the other, but I cannot eny that this is the ease, 
for I have repeatedly observed the two trees growing side by 
side on the samo field boundary, and this not in individual cases, 
but where trees of both kinds were present in great numbers— 
the one kind covered with Inc, while the other showed scarcely 
a trace of the deposit. 

‘The chula yields two crops of Inc every year. ‘These crops are 
known locally, and in most lao bazaars, as éyaé4i ond 2atki, and 
are gathered, the first during April and May, and the latter in 
Soptember and October. ‘The dyadhi crop is the more useful, and 
commands a better price than Aat#i, which contains a grealer 
portion of colour, a commodity now almost entirely superseded 
by the cheaper mineral dyes. ‘The lac-bearing chula trees are 
pruned every third or fourth year, to encourage a flush of new 
wood, on which the best lac is deposited. 

‘The zorum crops, known in the bazaars as wagoli, mature in 
August, September and January ; but in this State, the Septem- 
ber crop is comparatively poor, and is generally allowed to remain 
until the following January, when the trees should be covered 
with a complete crop. Every bit of Ine is then pulled off, and 
the tree, which is now devoid of suitable branch wood, is left for 
a yonr to renovate itaelf with a fresh flush of small twigs, when 
propagation will be again possible, With regard to kosum lac, 
Ehevefero, it will be noticed that there is only one commercial 
erop collected each year, and that each tree only bears this crop 
in alternate years, 

The cultivation of lac was originally commenced in the State 
by the Agent of a Jabalptir firm, who set about the work in a 
very energetio and practieal manner, and brought it to a gue 
cessful and lucrative issue, Ho commenced by paying the dur- 
bar an income of Re. 500 a year for permission to cultivate 
and collect. the product throughout Sobagpur and Singwara, 
toon after {hose distriete wore transferred to Rewah. ‘This pay- 
ment gradually increased, until it amounted in 1873 to nearly 


“Norms FROM REWan, 460 


Rs. 12,000 a year—Singrowli about the same time being lensed 
out for an annual payment of Re. 10,000, But in the above 
year, the price of shell-Inc fell so considerably, that, the profita 
derived from the manufacture no longer admitted of keeping 
the establishments necessary for controlling the cultivation anc 
collection ona large scale, and so principally owing to this cause, 
and partly, I believe, to a dissolution of partnership in the 
Jabalpir firm, the industry throughout the State collapsed. 
Tho propagation of the insect was neglected, and the remnant 
of lac remaining in the forest, was collected later on by a contrac. 
tor, who having purchased the right for one year only, gathered 
every morsel of the deposit he could induce the Baigurhs to 
collect for him, This procedure, as it loft no sufficient balanca 
for seed, destroyed the chance of a new crop, and was nearly the 
means of exterminating the insect in these forests, In 1980, 
when a Forest officer was appointed to Rewah, the receipts from 
this head had fallen to about Rs. 8,000 a year. 

But lac prices having greatly revived, considerable attention 
was at once directed to this subject; advances were made in larga 
sums to induce the people to re-start the cultivation; godowns 
were built to warehouse the lac in fifteen or twenty different 
places, and fairly remunerative rates were fixed at which the lag 
was to bo purchased from the producers. In short, tho industa 
was re-started on the samo lines as followed by the original Jabal- 
piir Agent, and with so much succoss, that daring last year 1882 
88, a net rovenue of Rs, 52,400 was collected under this head. 

Lae indeed is at present the most valuable—or at least the 
most paying—item of forest produce in this Stato, whero most 
of the forest areas are too distant or too inacessible to admit of 
small wood and bamboos being removed from them with profit. 
This is especially the case towards the north, owing to the pre- 
cipitous Kaimnur hills; and on the south and east, whero the 
forest conntry marches with Rritish torritary, thera is at present 
an abundant supply of wood in the adjoining country. No in 
come is forthcoming from the sale of material for Teal nem p= 
tion which passes here duty free; the most valuable of all 
minor forest produee—mohwa, ia also s perquisite of the oultiva- 
tor; the large timber has been cut down and removed, and 
considerable forest revenue is already collected through the 
medinm of the Customs Department. Under these cireum- 
stances it is not likely that the net forest revenue of Rewah can 
largely increase for some time to come; and it is probable 
therefore that the nocessity of keeping a Forest officer here will 
cease as soon as the spocial areas of forest noticed above in these 
Notos, have ben demarcated and placed under propor manago- 
ment, ae 


w.G. 


DEODAR IN THE DHARA GAD VALLEY. 


Tits valley, about 10 miles long by 4 miles broad, is situated 
in tho hill ‘portion of the Dehra Dun District, known as Jaun~ 
sir-Bawar, about 12 miles north of the military station of 
Chakrata, and about 80 miles in a bee Sing, also north, of the 
town of Dehra Duin, The Dhdra Gad, a perennial stream, 
isa tributary of tho river Tons, which joins the Jumma at a 

int where both rivers issue forih from ihe Himalayas, The 

ighest and lowest points of the valley are respectively 10,075 
and 3,037 feet above the sea, but deodar is found only at the 
head of the valley at elevations above 6,500 feet and distributed 
in patchgs over an area of 4,000 acres. 
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No meteorological ebservations have ever been made in the val- 
loy itself, but the data obtained for Chakrata will give a fair idea 
of tho climatic conditions of the valley itself. The averago rain~ 
fall ond the average monthly mean'temperature of the last 13 
‘yours at Chakrata (elevation 1052 feet) have been as follows — 


Rainfall, Temperatore. 


January, 1:39 428 Fah, 
259 4307 
B56 507 
187 59°90 
299 B44 
in TIT 8797 
1773 64-8 
, 1549 6492 
Scptember, 5:96 G81 
ctober 057 5758 
1 ous 518 


December, 4. vw 115 40%2 
Total, v. 6132 
The highest Smaximum air temperature often reaches 82°5 
Fah, and the minimum sinks as low as 28° Fah, during the three 
. winter months. The diurnal range of temperature frequently 
he guceeds 30° Dah., and is sometimes as great as 30° Fah, 
at > October and November are fine cold months in the Dhara 
Géd valley; the uizhis aro frosty, but the frost is probably 
never very severe, ‘Tho first falls of snow oécur in December, 
but, as a rule, molt quickly, Very heavy falls are general in 
January and February. ‘This snow does not, at least within the 
deadar region, melt itil some time in March, and lies in cool 
shady hollows until even the first week In June. Tho winter is 
followed by showery but genial weather through April, May and 
Tune, during which period hailstorms are freqnent. After this 
tho regular Monsoon rains set in and last wwatil the middle of 
September. 
hus in the basin of the Dhara Giid, as in the rest of Jaunstie~ 
Bawar and in the neighbouring forests on tho Tons, deodar 
affects a climate that is moro or less alpine in charactor. It is 
first met with naturally at an altitude of about 6,500 fect above 
the soa, and {t disappears only at 9,500 feot, whore it yields the 
place to forest of Lroud-leaved trees, the chief of which is Quer- 
cus semecanpifolia, Between these two limits it occupies princi 
pally the ridges and dey, well-drained slopes, especial the 
former. Itoccurs most abundantly between 7,500 and 9,000 feet. 
+, Ap elevation of 6,500 feet is, 9 already said, the lowest point 
‘to: which deodar naturally descends in the Dhara Gad valley. 
But that it can flourish agd-atiain useful dimensions at much 
lowor elevations is proved beyond question by the patch of 
planted deodar, which stands on the site of a deota on a north- 
easterly slope half-way between Kirdri and Kistir at an eleva- 
tion of about 5,500 foet. As no portion of the forests with 
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which the present working plan deats has'a less altitude than 
5,300 feet, it follows that, provided always that other cireum- 
stances pormit of it, deodar may bo profitably grown throughout 
the entire area of these forests. 

‘As regards aspect,#lte deodar in the Dhara Géd ¥plley avoids 
southerly slopes ; but, although st thrives on every other expo~ 
sure, it is perhaps most abundant and ‘vigorous on slopes facin 
tho north-east. Near its upper limit, however, it confines Yiselt 
to ridges and the crests of spurs; at these high altitudes tho 
flanks of the ridges and spurs scems to he too cold and damp 
for the tree, which heneo retires before oaks and firs and other 
denizens of damp and cold localities. 

‘After what precedes, it will be readily understood that deodar 
avoids the bottoms of ravines and yalleys and all similar damp cold 
places. It requires a well-drained soi) and a certain nppreciablo 
amount of insolation. In the valleys and deeper ravines, besides 
that the sun shines there with less intensity and for a shorter 
timo every day than elsewhere, the snow lies deepor and till a 
much later period of the year, thus keeping the soil saturated 
even when there is no rain,” These injurious effects of the snow 
are of course irrespective of the glucier-like movement of the 
hoayy deposit of it in those depressions, which movement is in a 
gencral manner fatal to the young growth of all species without 
exception, but especially so to deodar. at 

‘As regards tho composition of the soil, deodar is extremely 
accommodating ds long as the drainage is sufficiently free. 
Making due allowance for that limitation, it may be said to 
flourish in every variety of soil found in these forests, although 
it is, asa rule, most abundant on a rich freo loam overlying # 
much crushed or fissured rock. 

‘An analysis of carefully barked deodar wood made at the 
Central Forest School in’ 1882, the results of which analysis 
are published on pase B01 of Vol, VIII. of the “ Indian Fores- 
ter,” gives the following figures :-—~ 

Water in alr dried wood, sy ae_-12-626 por cent. 
Analysis of ash of steam-dried wood, 


Potassium carbonate, «4. 0°03 per cent. of weight of wood, 
» chloride, trace. + 
3 sulphate, + 0-02 per cent. of welght of wood, 
Phosphates of iron, aluminium, 
calcium and magnesium, ... 0°05 4, yy ii é 
Caleum carbonate, we O18 gy 4 ai % 
Magnesium carbonate, “ws. OUL yyy . =n 
Bilica and impurities, insol- ; 
uble in acids, we OBB yo Spe a 
Total Ach, ... USS 


© ‘This paper is extracted from preliminary notes drawn up for a working plan 
for the deodar forests of the Dhéra G&d valloy. 
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~ gogtom the preceding figures it willbe seen that deodar at 
forest crop takes away next to nothing from the soil, especially 
if we exclude cxleinm carbonate and silica, the quantity of 
which in tho soil of these forests is practically inexhaustible, 
In those forests, as olsewhere, deodar is pre-eminently a shade 
enduring tree, especially during tho first half-century of its life. 
Beedlings will romain alive under the densest cover for years t 
tho mean age of 10 saplings averaging 7 feet in height and 6 
inches in girth at the base, and rowing ‘under a complete leaf 
canopy, was 39 years. One of these plants, 64 feet high, was 53 
years old! There can of course be no question about these 10 
saplings having been prevented by the heavy cover overhead 
from making anything like their normal rate of growth, yet, 
in spite of this, the actual rato of growth attained by them 
under a complete Jeaf-canopy compares favorably with the pro- 
gress made by 10 scedlings standing out in the open, but in 
all other respects grown under identical conditions ‘of soil, 
aspect, elevation and gradient. This second batch of eaplings 
averaged the same girth as the first, but were more than 1} 
feet shorter and were older by 5 years, ‘The measurements 
and ring-countings referred to here are given in detail in the 
following tablo :— 


Comparative rate of growth of Deodar Saplings grown under heavy 
cover and out i the open. 


Te 


S"Garunas qnows uw aun opay, | SAPLINGS GUrPARssuD by HRAVE 


— 
es 2 ‘eo s ss i a 

wy, [elle |2_| x5 | 22 | s 

esh [23 }2g)2 ees 3 | a2 | 2% 

H a |g: / 2) 48) 2/2 a) 22) a2 
EP] eg) 2° | a" | aE 2/5 [2 
1 69 4 BL 1 55 4h 42 
2 56 4 41 2 3 6 32 
8 5-0 6 55 8 58 7e{ 40 
4 oT 7 44 4 BS 4h 29 
5 Ot 8 46 5 60 10 42 
6 58 4 86 6 64 9 48 
‘A 58 5. 34 7 54 6 88 
8 oo 4. 5O 8 a6 64 53. 
9 55 5 35 9 65 10 85 

10 58 6 48. 10 60 6 83 
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The preceding figures prove clearly that young deodar can 
not only survive for many years under a dense Teatcanopy, but 
that a denso leaf-canopy is less hurtfal to ié than complete ox 
posure to weather influences, the most destructive of which is 
evidently drought and strong’ heat, and the weight, of superine 
cumbent snow which breaks the leading shoot and bends down 
and distorts the thin flexible stem, Thousands of vigorous 
saplings and poles attest the fact that, provided the cover, sur= 
rounding and overhead, is not extremely dense, young deodar 
is always ablo with its long slender graceful leading shoot, to 
fierce ‘through the overtopping leaf-canopy into the direct sun- 
ight above without suffering any very appreciable diminution 
of vigour. Henco thinnings made with the object of giving 
moro light and growing room to deodar must be made cauti= 
ously and with a sparing hand. No grenter mistake could be 
made than to thin out the forest surrounding or overhead in 
any wholesale manner, 

‘The conditions under which deodar reproduces itself naturally 
have not yet been sufficiently studied anywhere. In these fore 
ests this study is rendered specially difficult by the fact that in 
spite of abundant crops of seed at comparatively short intervals, 
and tho absence of forest fires, deodar plants ander 10 years of 
age are remarkably scarce, and recent soedlings, ie., those which 
have come up during tho last three or four years, are almost 
entirely wanting, even in places whore the ground is freo from 
brushwood or heavy herbaceous growth. No doubt the forma- 
tion of a thick dense matting of undecamposed leaves and twigs. 
and of herbs and low shrubs, through which matting the com- 

aratively weak tap root of the young seedling has to penetrate ° 

foro it can enter the true soil, is to a very great extent an- 
sworable for this extraordinary failure. But there are no doubt 
other causes equally important which require eareful investiga- 
tion on tho spot through a series of years, and it is to be hoped 
that they will bo thoroughly understood and controlled by the 
end of the period of five years for which the prosent working 
plan is drawn up. 

Regarding the rate of growth of deodar in the Dhéra Géd 
forests we possess more certain data. The following table gives, 
besides the thickness of bark and sapwood, the number of rin, 
per inch of radius counted on 22 typo trees, In each tree the 
rings were counted on a mean radius, the length of which was 
computed by dividing the sum of tho longest and shortest diae 
meters by 4. ‘The thickness of the bark could not be measured 
in every case, ag the bark had disappeared afier the fall of the 
tree. 
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Ring oountings atid ‘eeastirement of bark and sapsood along a mean 
i radiua, 


‘Mumber of lags cowed an quo (och of the sit radian from poo [RHlcknoas 
: ‘auatvoce the sleanstareneee ° inches 


i a i 
5198 qEl a 
Go 5 5 ha 
a 7 uy 16 
6] 4| 4 7 Vw 
a at 5, 10 
ga) 7 18 
B| 6] 4} 8 10 
adda b8 
6 7 8 7 O8 
5] al a] 07 
7 7) 8) 10) 10 
4) 4) 4) al 4 OT 
al 6) 7| 8 8 08 
7) 5) 7 10) 11 ea 
4| 4] 4) Gl 7) 09 
zal afl] 3) 9 oa 
7 BL | a] 6 oe 
ha 4 dg 03 
10] 5) 5) 5) 4) pee 
“| | ay ajo " 
| 4 6) Oo 8 15 
4 2) 21) wag 18 
| a o_o a 27 
sfib8 166277 a 
a3) 6 | a rT 


From various observations which it is umnecossary to record, 
it may be laid down that young selésown deodar, growing under 
average conditions in the forest begins to push up rapidly only 
when it is about 10 years old. In other words, to arrive ata 
correct estimate of the age of a tree felled at the ordinary height 
above the ground, we must inerease by 10 the number of rings 
counted on the lowest section. Hence remembering that the 
average thickness of the bark is } inch, we see that the diame- 
tral growth of deodar is very slow for the first 10 years, is fairl 
rapid thenceforward until the 50th year (mean diameter 1 
inchos), then slackens gradually on to the 70th year (mean dia~ 
meter just under 17 inches), after which it remains more or less 
constant up to the 170th yene (mean dismetor 82 inches), when 
it declines, A diameter of 2 feet is reached at the age of 120 

ears, and after this age until the 170th year, the average annual 
Jiametral increment i only 0°15 inch, "Hence, tnless the trees 
possess exceptional vigour, they would profitably be felled soon 
after they attain a diameter of 2 feet. 
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The subjoined table gives the results of nifaeurements taken 
with the object of ascertaining in a general tanner the rate of 
iongitudinal growth of deodar, ‘They bring out an important 
fact, viz that deodar continues to grow appreciably in height 
even after it is hore than a contiry-and-achalh old and has at- 
tained a diameter exceeding 2 fect 6 inches, 


Meaturemeat of height of Deodar trees of various diameters 


Sine clan of teen | PIPE NOSE | eiaat beg | ia fot 
feet. inch, 

giu 1 8 10 126 
& 34 2 ve 116 
nee 8 BB 118 
Fete 4 8 6 162 
ea 5 8 4} 118 
ee: 6 38 146 
SEs 7 32 128 
See 8 81 164 
Totals, 27 fh 1,078 
Averages, 3 6 188 
t 1 20 119 
23004 2 2 10} 132 
we FY 2 9 142 
ag 4 2 122 
Bes 5 2 8 138i 
£33 6 2 8 104 
gaa | 7 2 i 137 
ba 8 a9 128 
ie 9 2 ia 148 
7 10 2 6 139 
ae iL 2 6 151 
Totals, 20 4g 1,458 
‘Averages, 2 8 182 
1 2 5, | 130 
: fu 2 2 at 144 
Ae 3 2 4 108 
o32 4 2 4 143 
ea 5 2 8h 192 
Eee 6 a at ay 
ine 7 2 21 182 

333 8 2 0 21, 

a aera 

Totals, 184 3,088 
‘Averages, 3 329 
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Measuremént of height of Deodar trees of various diametirs—(contd.) 


Bise clas of troos,| Balog No.of *) Diameter of tren ‘Helght of treo 


28, at breast height, in feot. 


z 
z 


‘IL—Trees from 1’ 6" to 2” in 
diameter at breast height. 
wWorammewr 


eo 


om 


in diameter at breast height. 


"Tr. —tTrees from 1” to 1” al 


Fs 


0] cn] © Om mt 89 bo 19 60 to Bo 


SSurc 
a 


IV.—Trees from 6° to 1’ 
diameter at breast height, 


Totals, 
Averages, 


— $$ 


Putting together the data furnished by the two preceding . 
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tables, and -nssuming that tho numbor of rings in any halt 
of ‘radius is half the number of rings in a whole inch-longth 
which includes that half-inch (a perfectly reasonable assumption), * 
‘wo obiain the following interesting Apures 


Mean din Sfeam 
ie ot |, ea 


Siherts 
er 
frome | ime 
ve ibe 


From tho above figures it will be obsorved that the mean an- 
nual height increment is 1-2 foot up to the ago of 36 years, falls 
to 0'8 foot between tho ages of 86 and 61 years, rises again to 
1-2 foot. between 61 and 8 years, and then falis continuously 
afterwards—to 0-5 foot between 98 and 189 yoars, to 01 foot 
between 139 and 172 years, and to 0°06 between 172 and 207 
years, after which it practically ceases, ‘Tho sudden riso after 
iife ago of 61 yoarsovtiently inlieates « provious period of eupe 
pression, during which-the deodar troos were either gradually 
making their way through the crowns of overtopping firs and 
oaks, or persisting and slowly pushing up under the daminishing 
cover of tho older leaf-canopy above. 

As ‘regards the flowering and fructification of the deodar in 
the Dhdra Gd valley, I am indebted to Mr. Smythies for the 
following notes :— 

“The Bowering and’ seoding of deodar in the Dhéra Gad 

. os 


__ in Novom 
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valley probably follow the samo course as in other parts of 
Jannsér, Near Deoban, I have observed that the pollon shower 
takes place in October, and tho female flowers are then ferti« 
lized 5 Hey are very amall at that time, but about a month later, 

, they appear as soft, oblong, bluish-red cones, one- 
third to half ‘an inch long. In December they becomo firmer 


+ and greenish in colour, but still remain very small. In tho fol- 


s 


lowing April, the cones areas largo as emall walnuts, and increase 
rapidly in size during May-August. 

“Tn October-November, the cones aro brown and ripe, and shed 
seod copiously. In other words, it takes exactly twelve months 
from the fertilization of the female catkin to the shedding of the 
ripe seed, * : : 

_.“ Deodar seed is not formed avery year jit large quantities, 
‘The following were specially good setd years in which every 


‘fortile treo seeded and enormous quintitics of ‘eed might have 


been procured :—1872, 1875, 1878, and 1881, Tn intermediate 
Pesrsit is generally pose to procure sed from senttered trees, 
ut the amount procurable is never large, and the quality is 
not always good. : 

“A. pound Avoirdupois contains about 3,500 seeds. A good 
00d should bo full of transparent liquid resin, and in the centre 
the first bundlo of yellowish-green leaves should bo distinetly 
visible.” “Mr, McDonell gives for deodar seed in Kulu in the 
Panjab 2,800 to the pound: 


(To be continued). EB, B, Fennanpsz. 


NOTES ON FRENCH FORESTS. By Mr. A. SMYTHIES. 


{Que following paper has been reeeived in India from the 
Bocretary of State, and is circulated by the Government of India 
to all Local Governments. The information it contains will 
be very useful to any Indian Forest Officer, who may wish to visit 
the French Government Forests :— 

Strasbury.—The forest of Strasburg, or the Hobwald, is 
situated on the eastern slopes of the Vosges mountains, in what 
was formerly the Department of the Lower Rhine, and xt nearly 
surrounds the small village and watering place called, f{chwald. 
It belonged formerly to the Commune of Strasburg, but since 
the Franco-German war of 1870-71 it has been considered State 
property, and it is managed like other Crown forests in Germany. 

The atea of the forest is 2,116 acres; the total annual 

ield is 229,530 cubic feet, or about 108 eubic feet: per acre; the 
‘otal annual revenue amounts approximately to £8,600, or about 
21, 12s, per acre; and the expenditure amounts to £300 annually. 

‘This is a most instructive forest. to visit, owing to the 

splendid natural feproduction of the tivo principal trees, and the 
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regular young erops which have resulted from the regeneration 
cuttings themselves, Silver fir and beech constitute the greater 
Proportion of the standing crops, and it is now many years since 
the regular method of compartments, as distinguished from tha 
selection method, was first applied, ‘There are some portions of 


tho forest, however, where the young beech poles have been allow. 


ed to overtop the silver fir, and though the latter has a wonder- 
ful faculty of shootiag up and growing vigorously after many _ 


ears of suppression, it is nevertheless obvious that had the beech 

won cut away some years previously, the silver ir would be now 
much higher, more vigorous, and more uniform; in other words, 
the absence or neglect of cleanings has here mast: cey tainly Te- 
sulted in a Joss of production and of revenue, for the fir is far 
more valuable than the beoch. ‘These remarks, however, are 
applicablo only fo a small extent of forest, and in the younger 


seed crops the beech is being cut away in time, and the fir will be’. 


able to shoot ahead from the beginning The necessity of enttin 
back the beech inva mixture of silver ir and. beech is explained 
fon pages 81 and 82 of the “Elements of Sylviculture.”* 

‘A comparison between the conditions of growth in the 


forest of Strasburg and in the fir foresta of the North Weet ° 


Himalayas is in many respects in favour of the former. ‘The 
slopes are less steep, s0 that you can walk up and down with the 
greatest ease, and they are not 0 rocky ; the soil is deep and al- 
‘ways moist, there is a conspicuons absence of under-growth 
(shrubs, bushes, herbaceous plants), and seedlings are found 
everywhere under any crop which is eufficiently advanced to shed 
seed copiously. ‘The main conditions of natural reproduction by 
seed are therefore different in the two countries, and this should 
be borne in mind whenever fellings are made in the Himulayau 
fir forests, A certain strip of forest near the village of Hohwald 
was entirely cleared by the wind some years ago ; it has re-seeded 
iteelf, and now bears a dense young orop of fir and beech; such 
a result would only be seen in the Himalayas. under exceptional- 
favourable circumstances, and even on the litiestone soil of the 
‘ara, where brambles and other plants grow up in a thick mass 
fas soon as they receive safficient light, such a spot would have 
to be planted up. 
There, are various plantations of spruce fir, belonging to 
private diners, in the Hohwald, the thinnings from which yield 


valuabilé returns as hop poles. ‘The forests between Saverne and .. 


Schlestadt are well worth visiting, and Wasselonne is said to 
be as good a forest centre as can be found throughout the 


Vosges, 
Gérardmer—Gérardmer, in the Department of the Vosges, 


© « The Elements of Sylvicaltar 
‘Bon, 14, Bartholomew Close, 1883, 


by G, Bagneris. London, Wm, Rider and 


soe vote oN #nENcH fouters, 


may be reached from Epinal by rail, or from Manster hy dili- 
gence. ‘The State forest, surrounding the fashionable watering 
place of Gérardmer contains 11,472 acres, and ia divided into 
eight working sirclos, of which cix are troated by tho regular 
method, while two are worked on the selection method, owiny 


_ to their being at a considerable ‘altitude near the limit of forest 


vegetation. ‘The rock is granite, and the altitude varies from 
2,000 to 9,800 feet above sea level. 

The average composition of the forest is ns follows :—Silver 
fir, 40 per cont.; beech, 30; spruce Gr, 20; other kinds, 10. 
Here, na elsewhere, the tworfirs are the important species and 
command the highest prices. 

"Tho average snnual yicld for the whole forest is not mote 
than 50 cubio foot per acre, and the révenue for 1882 amounted 


* to £7,448, or about 128, 9d, per acre, Some of the working 


circles, however, show slightly better results than this; for in- 
atance, the cighth working circle, called Za Grande Montagne, has 
an aren of 1,608 acres, ‘The annual yield of regeneration eut- 
tings in the first block is based on volume, and it has been fixed 
at 84,768. cubio fect, or about 45 oubie fect per acre, In this 
amount are included. all windfalls and dead trees of 3 feet 
girth and over, and all trees of 4 feet girth and over, removed 
in thinnings, eclection fellings, &o,, in the remaining blocks 
which have not yet reached their turn for reproduction. 
Jeaves a small amount for thinnings of smaller poles, windfalls, 
and dend trees under 8 fect girth, throughout the working 
circle, but it cannot be estimated at more than 10 cubie feet 
acre, making the tolal annual yield §5 cubic feet per acre. The 
revenue from this working circle for 1882 amounted to £1,867, 
or about 142, 8d, per acre, The working circle la Grande Mon 
tagne in well worth visiting, owing to the regular distribution of 
age classes on the ground, and favourable reproduetion ; but the 

Held and.the revenue (if the figures given above, which were 
Furnished by the local forest effier, fatty represent the average 
of a series of years) aro remarkably emall, and in this respect 
this forest ‘cocbpares unfavourably with other forests in the 
‘Voages, The rotation on which this circle is worked is 144 years, 
divided into four periods of 36 years each, to each of which a 
block of an averaze area of 467 acres has been assigned. There 
are four Government saw mills in the locality, besides namerous 
private ones, and as a rule all the fire are cui up into planks on 
the spot, The total length of forest roads is about 42 miles, 
Gérardmer is well known to all forest officers who have passed 
through the school at Nancy, as every year the students are 
taken there to undergo a course of triangulation and to be 
instracted in the working of saw mills, of which there are many 
kinds within the vicinity. 

Pontarlier—Tho communal forest of Pontarlier ia situated 
near the town of that name, on what is called the second plateau 


8 


oo 
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of the Jura mountains, consequently on the Jurassic limestono, and | 
at an average altitude of 2,500 feet above the sea level. The 
fitet working circle has an area of 574 acres, and the average 
annual yield ia about 79 eubio feet per acre, including thinnings 


and selection fellings. These limestone soils are rich, and thera °" 


isa groat variety of under-shrubs in this forest, including three 

ies of Lonicera and a herbaceous elder. If too much light 
admitted on to the ground before the crap of young seedlings is 
thoroughly established, a dense crop of brambles springs up, 
chokes pre-existing seadlings, and renders natnral reproduction 
slow and uncertain, if not altogether impossible, ‘The third 
block of this working circle is chiefly remarkable for a regular 
‘and complete pole orep of silver fir, 60 years’ old; the leaf 
canopy is complete, and ¢tere is searocly any herbaceous vegetae 
tion on the ground. This portion of the forest ia the more 
interesting aa the reproduction cuttings which resulted in the 
presont excellent crop were made in 1820 by M. Lorentz, one 
of the founders of modern French sylviculture, and now Director 
General of the Forest Administration. 

One circle is worked on the selec method, on account 
of the steepness of the slope, thus reserabling in some of its fea- 
tures a Himalayan forest. 5 

La Fuvelle—This forest derives its name from fue, an old 
word for évicea, the spruce fir. It is situated on the third, or 
highest, plateau of the Jura mountains, at a mean altitude of 
8,280 fect above sea level. ‘The total area ié 868 acros, and the 
forest is worked on a rotation of 140 years, which ia divided into 
‘even periods of 20 years each there aro consequently seven 
blocks containing on an average 52 acres each. The second period 
commenced in 1878, so it is in the second block that regeneration 
euttings are now being made, In the first block, which was 
regenerated from 1858 to 1877, thinnings have already taken 
place ones. 

‘The crop consists of sprace and silver fir in almost equal 
proportions, and here it is the former which is the more valuable, 
the spruce having a value of about 7d, a cubic font for standing 
timber, whereas the silver fir is not worth more than 54d. 

‘The coil is not deep, and the treos do not attain a greater 
Jength of timber than 80 feet; but for all that, the forest has 
been so carefully organized and managed, that the returns are 
yemarkably good considering the great altitude. The aver 
age annual yield, taken from the figures for the Jast 25 years, 
amounts to 49,229 cubic feet, or about 185 cubic fect per acre; 
the average annual revenue during this period amounts to 
£928, or £2 10. 8d. per acre; while the expenditure bas not 
heen ‘more than £40 per annum, exoluding the proper share 
of pay of the superior officers; this would not, however, raise 
it to any considerable extent, and there remains a handsome net 
annual revenue to the State. 
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Tn the second block, where réproduction féllings are now 
gone on, we find numerous young seedlings of the tito firs in 
‘the most promising condition ; yy of therfi-etisted on the 
ground before the primary cutting was made (advance growth), 
and are now profiting by the extra amount of light given to them 5 
the eoil is not deap, and conseqtiently there are no brambles ot 
brushwood to interfere with reproduction, and the thin covering 
of moss on the ground, permits the seed to germinate with great 
facility. The crop is aged from 1£0.t3 150 years, ax shown by 
the annual rings, aud the trees have a’mean girth of 6 feet at a 
height of 6 feet above the ground, ", 

The third block shows "a dense crop of tall ‘timber,’ with 
much young growth of various sizes underneath ;-here and there 
the wind-pas blown down some of the taller trees; but generally 
speaking ¢ forest of Za Fuvelle sebme to be singularly free from 
‘the ravages of the wind. This 4g not the,eadg with all forests in 
the locality, as there is a forest: higher up the Gilley where 5,000 
trees werd blown down in a single day, stopping all fellings for 
two years, greatly interfering with the nice calculations of the 
annual yield, and of course seriously compromising ‘reproduction, 
for it is not every forest where one may expect such a favourable 
issue as that mentioned under the forest of Strasburg. . 

In the fourth and fifth blocks the trees are somewhat 
smaller, and the sixth and seventh have been already regenerated, 
Selection fellings are, carried out in the third, fourth, and filth 
blocks. In the seventh block we find a complete and regular 
young crop,’30 years old, growing up under the best possible 
conditions, with rather more eptuce than‘silver fir. ‘The average 
height of the fjotes te 95 fect, and their girth 44 feat. 

‘This most. instructive Pbrest is Well worth a visit, as all the 
details of the organization projet (shich for thig forest was pre- 

jared by M. Ch, Broilliard) can be the more readily appreciated 
fy the beginner, as there is only one working circle, and the 
‘variong dge clasaea ara vory fairly represented, — 

“Ta grande. Céla,—Tho veighdouring forest of La.grande Cite 
is situaled.on the other sido'ef the valley at about the same alti- 
tude. It contains an aréa Uf 947 acres, and is worked on a rota. 
tion of 150 years; it forms one working circle, and is divided 
into five blocks, with five periods of 30 years each. The first 
period commenced in 1858, and ig consequently approaching its 
term. The conditions of growth are much the same as in /a 
Favelle. Eanes 

‘The average annual. yield, taken from the returns of the 
last 25 years, amounts to 104,636 oubie fect, or'abotb, 110 cubic 
feet per acre, and the gross annual revenve has amoimted on an 
average to £1,970, or about £2 ls. 7d. per acre, ‘while the expen~ 
diture—omitting as before the pay of the superior officers—has 
not exceeded £80 per annum, $ 

Levier.—The forest of Levier is situated on the gentle 
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slopes which déscind from the second platen of the Jura to the 
firet plateau. It is distant about 16 miles from Pontarlier, and 
is in the conservatorship of Besangon, and the department of the 


Doubs, The ntean altitiide may be pat down at 2,500 feet above | 


sea level. 

“The geological formation is thi Jurassio limestone. 

The area of the forest is 6,734 ‘acres, and it is divided 
into eight working circles, and thé transitional rotations adopted 
in them vary from 80 to!A80 years, but when the forest hag 
een finally reorganized as high forest, worked by the regular 
method of thinningd, the rotation ,will be uniform and fixed at 
Lan yesre ‘Thera will also bea stitiller number of working 
circles. ne 

As an inatahce of the presint organization of the forest, 
wo may take the second working circle, called Grand Jira Ouest, 
‘The area is 622 acres, the rotation-is 100 years, and there are 


five blocks, with fivg'periods of 80 years each, ‘The attmual yield, 


of the principal cuftings is drawn from the second block, together 
with some old trees remaining in the firet block, and it has been 
fixed at 44,038 cubic fect.” In the third and fourth blocks selec~ 
tion fellinge are made, and they ettend over one-fourth of the 
yea every year; in the first and fifth blocks improvement cute 
tings are made ‘over about one-tenth of the area every year j 60 
that any one part is re-visited every four years in the first, and 
every ten yeare in the second, case. 

‘The following figures have been compiled from an elabow 
rato return farnished throngh the'kindness of M. Cardot, the 
Inspector of Forests ab Pontarlier, and, as they embrace a period 
of two-and-twenty years, they may We relied upon’ ae correct, and 
adapted to show the true financial state of one of the best State 
forests in France; > : : 


Average of the 22 years 1861 to 1882 inclusive, 


a 


~ aya, 
Annual yield of all felings, ... 125,186 ono feet, 
J st : 


‘£ 
Value of this yield (gross revenue)... ae 22,259 
Expenditure (not including a share of 


the pay of superior officers), us eee 468 
ee Nae : 

Reducing this. ‘to the acre, we find that the annual yield 
amounts to 166 cubje feet, and the grost "revenue to £3 62. 1d., 
f reaulb-probably wnequalled in any other forest in France. If 
wo allow a large ntargin for the proper share of the pay of 
superior officers, we ehall find that the average ne annual 
jntome to the State amounts to éAree guineas an acre, 

The crop consists almost entirely of silver fir, which, in 
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this forest, attains its finest dimensions, as the following measure- 
ments will show :—One tree was 15 feet in girth, at 5 feet from 
the ground, and was 155 fect long, taking in all that could be 
sawn. Another tree, blown down by the wind, measured 146 feet 
Jong, and roughly squared at ‘the base, girthed 10 feet. Many 
trees standing had a girth of 10 fect and over, and as a rule logs 
are drawn out of the forest 80 to 120 feet long. ‘There are large 
steam saw mills in the vicinity of the forest, and these logs are 
drawn out by ballocks in their entirety, so that they can be sawn. 
up to any required ecantling. In the Vosges the logs are scarcely. 
ever more than 18 feet long, as that is the usual length of the 
planks required for the market, ‘There is thus in the Vosges 
forests very little damage done to the young erops, whereas in the 
forest of Levier the injury caused to young saplings and seedlings 
is enormous. It is especially at corners and turns in the road 
that the chief mischief is done, for as the log sweeps round, it 
smashes and destroys all the young trees with which it comes in 
contact. 

The wind is the most dangerous element the forest officer 
has to contend with on this exposed plateau of the Juras. In the 
8th working circle, a large epace containing over 200-trees wae 
cleared by the wind in 1880, and the soil is now covered with 
turf and brambles. ‘The crop was a dense high forest, about 170 
years old. There were very few seedlings underneath, and now 
tho whole area will have to be planted up with some difficulty, as 
silver fir does not come up well in the open, Even in tonduct. 
ing the regular cuttings great pradence has to be exercised, ns, if 
too much light'is admitted, the rich soil gives birth to a dense macs 
of brambles and herbs, which greatly impede the growth of aced- 
ings, if they do not entirély provent it. Similar results, only 
on an exaggerated scale, may be even in the silver fir forests of the 
North-West Himalaya, where, even under the densest can 
of mature trees, the undergrowth of herbaccous plants ia 60 thick 
that seedlings establish themselves with difficulty, and the evil is 
mado worse when more light ia admitted. ee 

Forest officers on leave from India should be réeommend- 
ed to pay a visit to the forest of Levier, as there is much to be 
learnt in every way from a careful inspection of this splendid 
forest; and if ever a Forest School is created in England, and 
the students are taken abroad to study continental methods of 
forestry, they would do well to direct their steps to Pontarlicr, 
and make themselves thoroughly acquainted with the silver fir 
forests of the second platean of the Jura mountains, 

La Joux——The forest of La Jouz touches the forest of 

-, aevier on the south, and in reality forms one continuous forest, 
“ only it'is in a different department and in a different conservator- 
ship. “Its area is 6,548 acres, and it has a mean altitude of 2,625 
feet above sea level, The forest is divided into five working 


vireles aa follows = 
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Area {Rotation 
Name. Jie qcron, years, 


Remarks, 


o, ft. 


Northern, a. | 1,689} 160} 120,688) 76) The ennnal yield te 
North-Eastorn, 899] ““160| 78,797] 88) simply. that of the 
Dastern, te | 1,237, 140) 148,470) 126) feesnerationcnitines 
Southern, 1,213} 140) 109,315) 90) Vlocks. 

Western, 1,€05) 140) 142,198] 89) 


‘Total, ... | 6,543] 


: | 594,408) 90:6} 


é : 


To this annual yield of 91 cubic fect from the’ regenera 
tion cuttings in the first and fifth blocks, wo must add that which 
results fom thinnings and selection fellings in the other three 
blocks. ‘Lhis may be estimated at 45 cubio feet, and we thue 
obtain a total ancual yield of 136 cubie feet per acro, 

‘The total gross revenue is now £16,000, ot about £2 8s. 11d, 
per acre. It was formerly as high as £20,000, but the price 
of wood has gone down, ‘The expenditure may be estimated 
at £800, or about 2z, 67. an acre, leaving a handsome net ine 
come to the State, though it does not come up to that of the 
forest of Levier. The conditions of climate, aspect, growth, ex- 
port, &e., are very much the same in the two forests, and it ia nob 
ensy to understand why there should be so much difference in the 
revenue and in the yield. * : 

La Fresse—The torest of La Fresse ad; 
La Joux, with an area of 2,820 acres. Tha crop consists princi 
pally of silver Gir, but this tree dovs not attain the same dimen+ 
sions here as in the forest of Levier, and the yield and the re~ 
venue are mach less. * ” 

Chamonix.—The communal forest of Chamonix is situated 
on both sides of the valley, and chiefly between that place and 
Argentidre. The area is 2,750 acres, It ia composed almost 
entirely of epruce, fir, and larch, and is worked by the selection 
method. Any other method of treatment wold be here quite 
out of the question. ‘The higher parts. of the (orest are at the 
Timit of tree vogetation, and the'extreme rigour of the ctimate, 
combined with stoop ‘and rocky slopes, render reproduction 
difficult and uncertain ; seedlings of larch’ and spree, howevor, 
are not wanting whenever the light and the soil are suitable: » 
There are but few large trees remaining in the forest at the pre- 
sent time, and the spruce seldom attains a larger girth than 6 
feet, while the larch is found 8 or 9 feet in girth, 

The annual yield was estimated at 85,800 cubic feet, or 
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about 18 cubic feet per acre, but these figures must he accepted 
with some reserve; still there is no doubt that the yield of forests 
50 high up cannot be compared with that of forests lower down 
and on more fertile soils. It may be as well to state that the ree 
voune of this forest cannot be given, as the timber cut annuall 
is divided among the imbhabitants of Chamonix, who either sell 
their share or use it up for their own requirements, ‘The value 
of the enbic foot of spruce standing in the forest is about three 
pence, while that of the larch is almost double. 


TIMBER TREES FOR SINGAPORE. 


‘Tax Government of the Straits Settloments has recently indented 
on the Government of India for a supply of secds of various 
Indian timber trees. Sir F. Weld, the Governor of that Colony, 
intends to make experimental timber nurseries at or near Singa- 
pore, and the list of trees, amounting to nearly 50 kinds, includes 
most of the eommon timber trees, ench as sil, sissti, chir, pine, 
the terminalia, tin, ebony, and others, but strange to say 
omits teak. Where it is thought that seed will not survive the 
journey, it is enggested that Wardian cases should be sent; but. 
we faney that the estimated cost (about Ks. 500) will not allow 
many Wardian cases to be sent, as they are rather expensive 
articles. ‘The amount of sced asited for is more than 18 maunds. 
‘While admiring the energy of Sir F, Weld in endeavouring to 
procure good timber trees for Singapore, wa should like to know 
more about the natural resources of the colony in that direction 
before awarding high praise to this measure, as the first step in 
tational forestry is to husband and utilize the indigenous material 
of the country, We hope to be able to place some account of 
the forests of Singapore before our reader at an early date. 


y. Notes, Queries AND Pxrracts. 


GUSTAV HEYER. 


Ta-pay wa hava the painfal duty of communicating to our 
readers tho death of Geheimer Regierungsrath Dr. Gustav 
Heyer, Professor of Forestry in the University of Minich in 
Bavaria, which took placo on the 10th July last. Dr. Heyer 
was passionately-fond of fishing in his leisure hours, and it was 
while thus ompléyed, that he siccumbed to heart disease, 

Gustav Heyer, who was born in 1826, was descended ‘from 
an old Forestor’s family, his father having been tho well known. 
Professor of Forestry and Author, Dr. Carl Heyer, whose Hand- 
book of Sylviculture is at the present day still tho leading 
worl on that branch of forestry. Ilo left the higher Grammar 
School, with excellent testimonials, at the age of 18, and he 
dovoted the next four years (1843-47) to the study of forastry 
and the allied_sciences in tho University of Giessen in Hesse 
Darmstadt, From 1847 to 1849, he was employed in the Hesse 
Darmstadt Forest service, and in the latter year, he established 
himself at Giessen as a teacher of forestry. In 1853 he was 
nominated extraordinary, and in 1857, ordinary Professor of 
Forestry and Director of the Forest School attached to the Uni- 
vorsity of Giessen. From 1854 to 1857 he was also an Ober- 
forster in the service of Hesse Darmstadt, and in charge of 
tho forests in the vicinity of Giessen, 

Heyer remained at Giessen until 1868, when he accepted 
the position of Director of the new Prussian Forest Academy 
at Minden, which he: lost no time in bringing into a most 
flourishing condition. In 1878 he became Chief Professor of 
Forestry in the University of Mimich, where is now the most 
eminent School of Forestry in Germany, and we may add in 
the whole world. 'rom 1857 to 1878 Hayer was the Editor of 
the Allgemeine Forst and Jagd Zeitung, tho leading German 
Journal of Forestry. 

Heyer was a most brilliant lecturer, who understood thor- 
oughly how to carry his pupils with him, and this was to a great 
extoné due to his bing a most highly educated man, froe from 
all preiudices of his special calling. : 

[owas not only a good classical scholar, but he was also 
most thoroughly at home in all the different branches of Phy- 
sical Sciences, Natural History, and in Mathematics, and he 
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was specially strong in Chemistry, which he had studied under 
Liebig, When we add, that he’ was a most kind-hearted man, 
who know no greator pleasure, than to help and oblige others, it 
will readily be understood, how devoted his pupils were to him. 

Gustav Heyer is the author of many important works in the 
different branches of forest science, as “ Calculation of the Con- 
tents, Ago and Incroase of Forests * (1882); “ Light and Shade 
in reference to Forest Trees” (1852) ; “Soils and Climate in 
reference to Forests” (1856) ; “ Determination of tho value of 
Forests” (1865, 1876 and 1883), which has been translated into 
the Spanish, Italian, Russian, Croatia and, it is said, Hungarian 


Innguages ; “Forest Statics” (1871). Ho also brought out- 


new editions of his father’s works on Sylviculture and on Work- 
ing Plans, and he has contributed numerous articles to forest 
riodicals. - ‘ 

It may safely be said that Heyer was to Forestry, what Liobi, 
was to Renion mre. His great object as a teacher was to stand 
up for the education of Forest Officers at Universities, and to 
base Forestry on the teaching of the exact sciences 

Gustav Heyer had the satisfaction of being appreciated durin, 
his lifo time. Honors were showered upon him, and he receive: 
the most brilliant offers from various Governments, but he 

referred to devote himself to the teaching of the science ha 
Foved so well, By his untimely death we have lost the most 
brilliant leader of Forest Science of the present age. 


A rew Notts vros Masts.—In writing upon theaubject of masta, 
tho first question that presents itself’ ie the origin or mean- 
ing of the word. We find it as “ mast” in the English, Dutch, 
German, Danish, Prussian, Swedish, and Norwegian languages, 
It may thus be said to be a word peculiar to the Teutonic people. 
In all cases it is found as a noun, and it refers to the mast of a 
ship, We need scarcely say that it is allied to, and associated 
with, the word “spar,” and that a mast is neither more nor less 
than a great spar. The word “spar” is still used in connection 
with small masts of vessels, and with ecantlings, or rafters, for 
the roofing of houses, from the fact that until late years the latter 
were formed of round or squared poles. : 

‘The primitive of “spar” is “spear,” a tong shaft or warlike 
instrament ; any straight piece of wood in the form of a spear 
would thus become a spar, and according to its size it would be 
@ gront spar oF # small spar. 

‘Our Teutonio ancestors’ equivalent for great waa “mycol,” a 
word that still lingers in Scotland as “ mickle,” and one that is 
still found in placo and local names in England, as in “ Mickle 
gate Bar,” in York. A great spar would thus be referred to as 
a “mycel-spar;” but if it were required to be intensified as “a 


. 
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very great spar,” the superlative of mycel, viz., “ méest,”” would 

«be, need, and hence the méest-spar,” the primitive of mast-spér, 
‘woukl mean the “ Preatest spar,” or the “spar of the first, or 
chief magnitude.” 

It is highly questionable whether Milton, with all his learning, 
ever bad the means at his command for working out the etymo- 
logy of this word; but it is, to say tho least, remarkable how 

clog ye rans upon the line of it in his sublime description of 
Satati, in his first book of “ Paradise Lost.” He associates the 
epear with the mast, and describes the largest mast then known 
to him as but a wand compared with the spear of Satan. 
We give the quotation ; for Milton’s lines, like fir trees in a 
landscape, are neves oat of place :— 
«His dene; to equal which the tallest pine 
‘Hown on Nowwegian hills to be the mast: 
Of swe great ammiral,* wore but a wand.” 
Astime wore éin, the deseriptive term “ méest-spar” underwent 
+. the process of clipping or abbraviating; the noun “spar” was 
dropped, and the adjective “méest,” in the corrupted form of 
“mast,” took up ita place, and thus became a noun-substantive, 
‘Transformations of this kind are not peouliar to old times, ag 
is proved by a parallel instance in our day. An engineer of tho 
'y name of Outram invented iron roads, which, after him, wera 
termed “ Outramways}” this term quickly changed to ‘tram~ 
ways.” ‘The oqrriages tunning on these ways became “ tram- 


“trams,” Thus we eee how a portion of a man’s name fras be- 
ebme in one generation the noun-substantive for an onauibu 
. We wil] now turn from these vagaries of our language, which, 
to any thoJeast, are interesting, and touch upon the early history 

of masts.;' 

‘As the modern “sea kings” we have more to do with masts 
than the people of any other nation, and in turning hack the 
ages of history, we must look for theit early use where we look 
for our ancestors, viz., in the old ‘wies,” or bays of Seandina- 
vin, and the southern ports and creeks of the Baltic, for it is 
there we find the early home of shipbuilding. : + 

Those countries are pecnliat to this important trade; they 
nafgurally produce the oak and fir for the hull of the ship, the 
spars for the masts, the tar for the paint, the hemp for the ropes 
and oakum, and the flax for the ini, and, lastly, in the etump 
of the fir tree, with its spreading prongs, they furnish tho pri- 
mitivoanchor. ‘The trade of shipbuilding was planted in England 
hy those Northern settlers, and the material for conducting it 
has, more or less, been drawn from these old quarters, down to 
the present day. 

‘The forests of Bogland have given us groat store of ship- 


Fi * An obsolete form of “Admiral,” 
fe 
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building wood in the form of oak; but whather they ever pro- 
duced fir trees suitable for conversion into pasts is @ questian of * 
very grave doubt, Pie 
We havo, on the other hand, evidence of maste and spars being 
largely imported into England in the middle ages, and, we have 
copies of bills of entry before us which reach back into the past 
for nearly 500 years. We glean from Brost’s ‘Early Botices 
of Hull” that the ship Mandelayne, Captain John Teepe, of - 
‘Newcastle-upon-Tyne, waa entered for Hull on the 28th of May, 
1400, She had a8 a cargo 2,000 spars of firwood, 200 fir plinks, 
and eleven masts. ‘The goods were returned as the property of 
tho captain of the vessel, the value of tha taxable portion being 
£4 5s,, and the custom, or duty, 2s, 10d". From this wé learn 
that the captain was working the ship'for one of the old mers 
chant adventurers of Newcastle-on-Tyuer’ We are not informed 
of the port the goods were shipped from, but from the time of 
the year, “May 28th,” we may safely set it down asthe Baltie. 
On the 2nd July, in the same year, the ship Mariényght, Captain 
Tneob Thurston, of Aslowe, arrived. ‘The captain had as part «* 
of the cargo a “spar of fir mast.” From his cargo being prin- 
cipally elk and martin skins, beast and sheep skins, butter and 
bacon, we may fake it for certain that he was from the Baltic. 
We see from Milton that the opinion in:his time was that the 
masta of shipa came from the hills of Norway. It would appoar 
that a considerable trade was done in spars fromi*that country, 
and judging from the fact that thoso shipped at the present day 
are whipewood, the inference is strong that those of old were of 
the same wood, and this opinion is strengthened by the fact_that 
the spruce fir is there larger, straighter, and less tapetitty Utani 
the redwood. There is, of course, the question of dutability, 
which to a great extent is balanced by its lightness. Itvis a 
known fact that the Romans used the trunks of the “ silver fir”? 
for their masts, its quality of lightness outweighing all other 
considerations, Be this as it may, it is certain in more modern 
times that redwood has been preferred, and in this wood Norway 
as nevér been able to compete with Poland and the south of 
Russia, It is to Dantzic and Riga that we'must necessarily turn. 
+ for our best notes in connection with the old mast trade. + 
“The growth in the size of the ships of France and Englaitd, 
more especially in the navy, led the merchants to search about 
for gigantio trees ‘The meats of Norway could not be supplied 
in redwood, of larger size than 18 in. nt the butt, and'of these 
the supply was very limited. Hence this shipment was under. 
stood to be a small one, and the “ Norway mast ” is still the trade 
term for small masts. Dantzie and Riga took up the trade, and 
furnished masta of 18 in. to 25 in, diameter, thus beginning 
with largo masts where the Norwegians left off. The Dantzic 
shipments, although highly prized, were not considered so fine 
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as the Riga, nér do they appear to havé formed so special a branch 
of trade, Their finest trees came from the forests of Poland, and 
the lands bordering on the south of Russia, from whence the logs 
were rafted down the Vistula to Dantzic. Arriving there, the 
best and straightest were ent and trimmed for masts. The 
second quality logs were cut up for deck planking in average 
lengths of 83°ft., and in thickness 4 in., 84 in, 3 in., and 2} in, 
the width invariably being 9 in, In some cases the very largest 
masts were dressed up with tho axe into an octagon form. 

‘The mast trade has been best developed in Riga, and hence 
the name of this port became associated with the best and 
finest wood in Europe, The great forests in the sandy districts 
of the Dwina were searched for the finest and straightest trees, 
which, upon being felled-and found to be sound, were sledged to 
the waterway, and floated down ta Riga. Such was the price 
obtained for these masts from the Royal Dockyards of England 
and France, that the merchants of Riga sent out experts td 
search for new supplies in the valley of the Dnieper, and this 
river was followed through the most fruitful districts of Russia 
towards the shores of the Black Sea, Upon suitable trees being 
found they were conveyed to the river and at great cost hauled 
up tho stream to a certain point, whence they were conveyed 
overland, a distance of twenty-three miles, to the banks of the 
Dwina, and floated down to Riga, A great trade in wood is etill 
done on this route ; but the land carriage has given way to that 
of a canal, which has worked wonders in the development of the 
trade of Riga. 

‘The arrival of these masts in Western Enrope eaused great 
surprise, as trees of that magnitude were wholly unknown in the 
tomperate regions of France and England, and with the French, 
who werd not such lords of the ocean as the English, a desire ori- 
ginated to foster the cultivation of such trees in the woods af 
France. On this point we have somewhere read of a commission 
being sent out to the Russian forests to collect the seeds of these 
© mast-trees,” and ta plant them, on theic return, on Franch soil. 
The result was a plentifel growth of the common Scotch fir 
(Pinus sylcestria), and the purchase of the knowledge that their 
enormous size in the eouth of Russia was the accident of soil and 
climate, 

Daring the last half century a great change has come aver the 
apirit of the mast trade; the high prices and ready sale of those 
from liga fostered enterprise on the part of the English peopla 
whose lot had been east in the foresis of the New World. es 
by log, the strange but gigantic trees of Canada, the Uiited 
States, and Australia, were introduced to the English dockyarda, 
and little by littl the old trade of Riga has been undermined, 
until, as in the present day, the shipbuilders of this great country. 
are practically independent of the old Baltio ports, : 

In the “fresh fields and pastares new ” thrown open to the 
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mast trade, the fir, from its height, its straightners, and ita light~ 
ness, in one variety or other, is rigidly adhered to. Roughly 
speaking they may be classed under five heads, viz., 1, Quebeo 
yellow pine; 2, Quebec red pine ; 3, United States pitch pine; 4, 
Oregon pine; 8, Kauri pine.* 

‘The yellow pine has been fairly used and tried ; but being soft, 
easily broken, prone to decay at the level of the deck, and what 
is of the greatest consideration, very costly, it is now but epar- 
ingly used. 

The red ping, although a fine-grown treo, is rarely sufficiently 

straight for the purpose of masts, and in consequence is but 
little used. 
__ The pitch pine may to-day be termed the true “ mast-tree ;” 
it has all the requisite qualities for this purpose, but ita weight 
is a great, drawback, and it is not considered as a very durable 
wood. Those objections are more than compensated for by its 
cheapness, and the clean, sound character of the wood; and 
hence in almost every shipyardin Engiand it is more largely used. 
than any other pine, 

‘The Oregon or Douglas pine ranks, from ite great size, as the 
first of the mast-trees. It is grown in the forests of North- 
western America, a qnarter of the New Continent that has shown 
us examples of colossal trees, the like of which was previously 
unknown to the world. These masts are sent to us in a hewn 
form, faultless on every point, Thia wood, from the cost of 
transit, cannot be brougitt into competition with other shipments 5 
but where size is a consideration, it carries all before it, as masts 
of 110 feet in length, and 32 inch diameter are by no means ex- 
ceptional. ‘The curious on this point will be pleased to inspect 
the celebrated flag-pole in the Royal Gardens of Kew, which is 
an example, 159 feet in length and of proportionate thieknesa, 

‘The Kauri pine ranks with the Oregon pine in being a mon- 
arch of the forest, ‘This is otherwise known as tho Australian 
pine, or Norfolk Ietand pine. Its quality for masts ie everything 
that can be desired, and althengh ite cost is very great, owing 
to the excessive een carriage, it is hy no means a rarity in this 
country. Some years ago the Governor of New Zealand sent a 
giganticmast to the English Admiralty, anda friend of ours, who 
Wasa passenger home with this tree, says that it was lashed to the 
masts and bowsprit, and projected 30 leet over the head and stern. 
of the ship. It was found to be highly euitable for masts and 
spare, and acommission of experts from the dockyards was after- 
wards gent out to examine and report upon the Australian forests, 

A tree of this class was felled on a farm near the Maharangi 
River, intended for the 1851 Exhibition in London; but, the 
time allowed for transport being too short, the project was aban 
doned, and the tree was left upon the ground, The length of the 


P. esinora; 8, P, rigida; 4, Psoudotsnga Donglasi! ; 
Sy 
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bole, up to the branches of the bushy head was 100 fest, and 
its diameter at the butt waa 10 feet, Laslett: mentions a still 
Jarger tree, which measured 80 feet to the branches, and 24 feet 
in diameter, 

Abvut filteen years agon parcel of 60 logs artived in Liverpool 
on consignment to Mr. Edward Chaloner; we were told they 
averaged 90 feet in length, and squared up to 3 feet, and that 
they were perfectly clean and sound, 

Tt would appear with the mast trade, as with many other in= 
duatries, there is a constant thirst for change; the latest fashion 
is the constraction of the lower maste and the principal spare of 
wrought iron, a system that places, for once in the career of Eng» 
lish shipbuilding, the growth of oar maste in our own hands, 

The objection taken is that they are heavy, and in case of 
aster they cannot be felled and thrown overboard; but this ap- 
pears to have little consideration, for the manufacture of tubular 
iron masta is becoming very general, and to-day there are few of 
our first-class ships but what are so fitted in their rigging. 

Such, then, are fow of our notes upon the subject of masts, 
and we may venture to remark, if they serve no other purpose, 
they will go far to prove that, in searching into minor details of 
the trade, we find in tham “more than is dreamt of in our philo- 
sophy.”"—Timber Trades Journal, 


Marenss,—Few if any people who ara daily in the habit of 
using matches have ever thought how much of ingenuity and 
skill are expended in their manufacture, aye an American oon- 
temporary. Yet the extent of the match timber, or, as it is term- 
ed, lumber manufacturing business, in the United Slates and 
Canada, may be fairly realized when it is stated that ove match 
manufactory alone paid 4,000,000 dols. in taxes during the year 
ending December 31st, 1881, being at the rate of one cent’ per 
box, That is, the manufactory had produced in one year 
400,000,900 boxes of matches. The logs are bought in the first 
instance by the owners of one of the nomerous sawmills to be 
found upon the River St. Lawrence and its tributaries ; and the 
millowner distributes the kunber after it ia cut. The wood used 
is pine and epruce, The match-lumber factory is divided into 
departments, in which are manufactured match-boxes, cases call- 
ed skillets, match-sticks called splints, and the round wooden 
match-boxes, which are lesa used now than formerly. Match- 
boxes are made from a square piece of wood, by one turn of a 
machine which consists of two collars, a borer, and a side-saw. 
This machine makes twelve boxes and twenty-four lids per minnte 
out of a piece of wood an inch and three-fourths square. When 
the box and lids are made in the rough, they are plaved together 
in a hollow roller, which is revolved by water-power, and in this 
way the defects are removed, and the whole box is made beauti- 
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fully smooth, owing to the friction erented within the wheel, ‘The 

* match-sticke, or splints, are cut double the length of the ordinary 
wooden match, and when sent to the match manufactory they 
are dipped at both ends, and eut in the centre when dry.” These 
splints are made from solid blocks of wood, which have been pre- 
viously steamed, by # machine which makes from twelve to eight 
aticke at a blow, and all the blocke are three inches equare. Ina 
day of ten hours no Jess than 46,000,000 eplints are made at 
Fitch’s factory.*—Timber Trades Journal.“ 


‘Tuner avo Eantequaxrs.—Consul Deniug, in his annual report, 
says:—Wood for the construction of houses is an important 
item among the importa of Smyrna, as the houses of the lower 
orders aro huilt entirely of wood; and those of the better clase, 
which outwardly appear to be of solid construction, have skeletons 
of wood merely faced with stone—a system adopted to lesson the 
danger arising from earthquakes. Both timber and planks come 
chiefly from Austria, Russia, Roumania, and European Turkey, 
Tn 1877 the import was confined to planks, which avoounts for 
the small import of that year, amounting only to £11,600, against 
an average of £136,000 for the four following years, in which 
‘there was little variation in the quantity of planks, while from 
13,000 to 16,000 tons of timber were added to the import each 
year—Jimber Trades Journal, 


Ewstiack.—A correspondent wishes to know all about Ensilage 
for preserving grass, and we hope that somo one understanding 
the process will kindly send an necount of it for our next number. 


‘Tam ontorn oF Axpen.—Some very interesting researches have 
recently een mado regarding the fora of tho ambor-bearing 
strata of Hast Prussia, by Messrs. Gepport and Menge, In 
ancient times there inust have been in this part of Europe a 
group of conifors comprising specimens from almost all parts 
of the world. Among the splendid specimens of the Californian 
coniferm were the Red Wood, tle Sugar Pine, and the Douglas 
Spruce ; and of the examples of the Bastorn States were the Bald 
Cypress, Red Cedar,'Thuia, and the Pinxs rigida; from the east 
ern consts of Asia were the Chillian Incense Cedar, the Parasol 
Pir, the Abor-vite, the Glypios strolus, and the Thuiopsis, the 
Scotch Fir, the Sprnco, and Cypress of Burope, and the Callitris 
‘of Sonth Africa. ‘The deposits of amber for which the Baltic 
ig noted are the product of generations of these resin-bearing 
trees. Tho richest deposits are situate along a strip of coast 
Letweon Meme! and Dantzic, though the real home of amber has 


* Cannot something be done to start a match factory in gome of our hill for- 
eats? Quantities of deodar timber are wasted every year which might thas be 
wtiliaed—[ED.] 
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been supposed to lie in the bed of the Baltic between Bornholm: 
and tho mainland. It rests upon cretaceous rocks, and consist? 
chiefly of their dédris, forming a granular mixture known as 
flue oarth, which appears to exist throughout the province of 
Samland, at a depth of 80 to 100 feet, and to contain an alinost 
inexhaustible supply of ambor. 

Immense quantities of amber are washed out to sea from tho 
coast, or brought down by rivulets, and cast up again durin, 
storms, or in certain winds, The actual yield by quarrying is 
200,000 tbs. to 800,000 Ibs. a year, or five times the quantity 
estimated to bo casi up by the waves on the atrip of coast above- 
mentioned.— Times, 


Ma. F. D’A, Vincent, of the Madras Forest Service, who was 
depnted last year to report on the conservation and adminis 
tration of the’ Crown Forests in Ceylon, has now submitted an 
exhaustive report, giving. complete and reliable information on 
the whole subject. egarding tho area of forests in Ceylon, it ap- 
pears that 3 millions of acres, or about one-fourth of the island, 
Is owned hy private individuals, and the greater part of the re~ 
mainder belongs to the Crown. | Of the areas sold, 750,000 acres 
are estimated to belong to Huropoans, 500,000 acres having been 
bought in the hill country for coffee, toa, cinchona, é&., and 
250,000 acres in the low ‘country for the cultivation of tea, 
Liberian coffee, cocoa, cocoanut, and cinnamon.— Pioneer, 


Extract from the Report of the Tributary States of Orissa for 

1882.83. é 
Sow progress has boon made in the arrangements for intro- 
ducing a system of forest conservancy into such parts of the 
Tributary Mhals as.arounder divect management. Mr. Davis, 
Deputy Conservator of Forests, was engaged in examinin, 
and marking ant the tracts in_-Angal whiek ara fo be formed 
into forest reserves. Tho examination has shown that it is worth 
while to preserve the forests, and the Superintendent considers 
that the blocks selected are suitable for the purpose. There is 
some difficulty about determining the boundaries between Angul 

the bordering States which will eventually have to be re- 

moved. The Superintendent proposes to,consider this question 
in connection with the re-scttlement of Angul, as the present 
settlements come to an end in 1887, and the Lieutenant-Gover- 
nor will await the separate report which the Superintendent 
promizos to submit on the subject, Mr. Davis had not leisure to 
visit the Khondial forests, and these, as well as the forests in 
Moburblunj and Dhenkenal, remain to be examined. It may 
be possible to depute an officor from the Forest Department to 
undertake the work during the ensuing cold senson- 

(We understand that Mr. Moir, Deputy Consorvator of Forests, 
N.-W. Provinces, will be deputed for this work),—[ED.] 
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NOTE ON THE DENDROCALAMUS 8 TRICTUS IN 
. THE CENTRAL PROVINCES, 


Iw the Central Provinces this bamboo is used as a substitute 


for timber, for rafters and battens, spear and lance shafta, walking 
sticks, whip handles, plonghman’s driving sticks and spade han- 
dies, stakes to support sugar-cane; on light soils, stakes for “pan” 
plants and for construction of “jaffries” for “pin” gardens, for 
the construction of strong fencings to ‘resist wild animals, the 
manufacture of small mats used like slates in roofing, mats for 
floors, covers of carts and varidns other purposes, sieves, band 
punkahe, umbrellas, light chairs and eofas, drenching horns, vessels 
for holding grease and oil, specially for lubricating cartwheels ; 
bows, arrows, and cordage, and for the manufacture of many other 
minor articles, It is also used for the buoyage of heavy timbers 
in rafting, and when converted into charcoal, is in request for the 
finer smith’s work, Dry stems are also used for torches, and the 
production of fire by friction, i 

The fibre in which the stems abound has bten found suitable 
for the manufacture of paper, but owing to the comparatively 
high value of the product, it is improbable that it will be used 
for this purpose in the Central Provinces. 

Tho.leaves are much sought after as food for buffaloes, and are 
fairly good fodder for horses. 

‘Thetcoed, which appears to be produced in abundance in times 
of famine, is at much (anes used as food grain, Its relative value 
may be estimated by the fact that while wheat, the principal food 
grain, sold at 12 seers for the rupee, bamboo seed sold at from 40 
to 50 seers. 

It is probable that as a living plant, this bamboo will come 
into uso for the consolidation and support of embankments; the 
complete and endless network of rootlete which develop round 
every clump, and extend from the surface to 9 or even 12 inches 
delow it, binds the whole surface soil into a golid mass, which 

by 
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can be ent into blocks with a spade, but is not easily broken until 
the rootlets either die or decay.* a 
Distribution.—-Widely as thia species is distributed, it is not to * 
‘be found in all localities, nor on all soils, ‘Ihe slopes of hills, ra- 
vines, and the banks of nalas are the favourite localities. In the 


considerable area of poor sandy soil it abounds without attaining 
any size, and in auch cases its existence can only be attributed to 
conditions being favorable to germination, and to the protection 


to the young plauts afforded by tree vegetation, 

In clay soils and the combinations of clay and lime (kankar) 
not unfrequently met with, the species refuses to grow. 

In the black cotton soils of the plains, and even in very wet 
soils, it will grow luxuriantly when ones thoroughly established, 
but. your plants soon succumb to excessive moisture. 

Though very produetive pure bamboo forests exist in several 
places in the Central Provinces, the specios thrives best when as- 
sociated with tree vegetation. It is more or less shade-bearing 
according to age as a young seedling ; oxoept under artificial oniti« 
vation it will not without shade live through a single hot season, 
while even with mature clumps, light tree shade appears favorable 
to the plant, and under the latter condition the yield of individual 
clumps ia greater and finer than in pure bamboo forest. 

‘Pure bamboo forest is altogether unnatural, as may be easily 
imagined from the foregoing remarks regarding the requirements 
of the plant. In almost all cases the existence of pure forest of 
the D. atrictus is attributable to “dhya” or “bhewa” cultiva- 
tion (jhuming). ‘The writer has seen innumerable instances of its 

 roeulting from this cause, By “dhya” or “bhewa” cultivation 
ery bamboo plant. on the ground is aet free, and soon outstrips 
all tree vegetation, thus where the bamboo is abundant and the 
plants fairly strong, tho result is pure bamboo forest, and this 
‘condition being established, the restoration of the tree forest is 
deferred almost indefinitely. 

‘Under the circumstances herein detailed, the abeence or greater 
or lesa ecarcity of the J. sérictus on sandy plains and hill sides 
may be accepted as fair evidence of the extent to which the 
forests have Leon over-workod, and this supposition is supported 
by the present. condition of tho forests in the Provinces, and by 
what is known regarding their working. 


* Seed has been supplied to the officers of the Chhattisgarh State Railway for 
experiment in this matter. i 
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Seeding —In every forest producing this species, a certain 
spumber of stems flower and seed ‘onnually, but a general seeding 
‘is only an occasional oceurrence. Regarding the time or condi- 
tions of seeding, nothing detinite is at present known, but it ia 
evident that general seedings are associated with ashort rainfall.* 

In general seedings all clumps of the same age appear to seed 
wathin the two years over which the seeding generally seems to 
extend. 

It is the opinion of natives, and one which is believed in by many 
Forest officers and others, that seeding is prevented or retarded 
by heavy working of the clumps ;f the opinion is doubtless to a 
certain extent correct, but it is improbable that cutting will have 
effect if deferred till the clamps begin to lower. It is not an 
uncommon thing to find small one year old shoots from clumps 
entirely cut over producing seed. 

Asolitary clump which seeded in the Maharajbagh in 1877, was 
cut over as soon as the first crop of seed was gathered, and it is 
supposed that among the stems cut were some that had not seed- 
ed, and from which young shoots subsequently appeared, ‘These 
young shoots seeded before they were a year old. 

‘That stendy working retards seeding may be fairly assumed 
from the fact ‘that in the forests most worked, the seeding of the 
species js least common ; it, haa moreover been observed that @ 
poor and unfavorable soil is conducive to the production of seed. 

According to our present knowledge, the conditions conducive 
to the production of seed may thus Lricfly be stated— 

lat, a short rainfall; 2nd, a poor or unfavorable soil; 8rd, the 
condition of pure bamboo forest and absence of the shelter of tree 
vegetation ; 444, greater or lesa rest from cutting.t : 

‘Phe second condition is closely allied to the first, for the bam- 
hoo is a surface feeder, and in forests not protected from fire its 
impoverishing effect. on the soil is very great. It will be observ- 
ed that all four conditions tend to one end, viz., to check the 
production of new shoots which must, therefore, be considered 


* In 1606 thoro was n general seeding in the hills of “Kalibhit ;” in 186869 
Jn the belt of forest rmaing from Change cast of Chanda tothe, Ward eonth of 
Ganpar in the Chanda District, and in 1878 in the Ghotiarpalli forest of Chanda, 
the uplands of Balaghat and Mandl, the eastera portion of tho Satpura reserves, 
‘and in tho hills south of Jubbalpore, the Intter eceding extonded into 1879, who it 
was lese abundant, Regarding the rainfull in 1865 in “ falibhit,” nothing can 
he recorded ; in 1868 the rainfall was universally short. An in ome cases it is 
known to have been short, in others itis believed to bare bean 89 in the localities 
Jn which seeding took place in 1879, 

f Ido not know any facts in support of this opiaion.—D. B. 

4. Tt would be well worth enquiring whether the age of the clump has nothing 
to do with tho seating, fn the caso of the Raitang, (the Kettang never soi 
excent just befor dping of, not ike D. atritnsy] which goneraly seeds gregare 
fously; i seows to bo probable that when the plantattain the age of 30 yenrest in 
disposed to seed. In the case of D. strictus this enquiry would be difficult, as tho 
clompsin a forest tract have aprung up mostly at different times, end are not all 
of the same age.—D, By 
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the primary cause of general seedings, Probably the real cause 
of seeding is exhaustion of the soil accessible to the roots of the 
clumps, which is felt the more, the dryer the season; a sup- 
position further supported by the fact that seeding is more com- 
mon on poor than on rich evils, 

Steme that flower casually, yield hardly any fertile seed, and 
hardly any seed at all, whereas in the general seedings the yield 
is very large, and of excellent quality, especially in the first year.* 

Reproduction —Reproduction is seeured by seed and by rhi- 
zomes with rootlets and portions of the stems attached. In the 
early stage of existence the rhizomes are larger in proportion to 
the stems, and have greater vital powers, It ig also probable 
that tho little shoots resembling seedlings in appearance, which 
are covasionally produced in dense masses at each node, would 
take readily if planted, and that shoots laid undergronnd with 
portions of the feaf-bearing branches above, would take root and 
produce shoots at each node. 

Naturat reproduction—As may be imagined, from what has 
been said of the seeding of this bamboo, reproduction is toa 

eater or less extent ever going on wherever the apecies exist, and 
the result of a general seeding, notwithstanding that vast quan- 
tities of the seed must be destroyed chiefly by rats and birds, and 
in unprotected forests by fire, is a dense mass of young plants 
which spring up after the first few showers of rain. In the first 
stage of their existence the young plants are very delicate, and 
except under the influence of plenty of moisture, are unable to 
resist the scorching effect of the uninterrupted sun’s rays; they 
fare moreover unable to compete with the minor grasses by which 
the seedlings are ensily and speedily choked and destroyed, nor 
can they withstand an excess of water about their roots, which 
causes them to turn yellow, and die off rapidly. 

‘Thus it is that, with rare exeeptions, those seedlings only which 
are mora ot less under forest cover, live through the first hot: wea- 
ther, or even the first monsoon. 

Artificial reproduction. —The artificial cultivation of this species 
hos in the Central Provinces only been carried on since 1875, 
and, as might ba expected, there is much yet to learn on this eub- 
ject, nevertheless a certain amount of information and experience 
hhas been gained which it would be useful to place on record. 

In propagating by setst from existing clumps, it is advisable 
that three or four shoots with their rhizomes should be taken 
together with their roots for each pit to be planted, and that as 
much of the oil as possible should be preserved about the roots. 
The stems should be cut back immediately above joints to a 


* One clump in the “Maharejbagh,” the crown of which covered an area of 
about 40 aquare yards, yielded 160 seers of seed, besides a quantity natarally shed, 
which resulted in a dense mass of scedlings rormd the clamp. 

+ This systom, by layers, is practised in Bengal, the bamboo is buried and new 
shoots aro obtained along tho joints,—J. Mf. 
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length of 6 or 6 feet, tho sets should be planted as quickly as pos- 
sible, 6 to 8 inches of stem being placed below ground. ‘The first 
burst of the monsoon is the most favourable time for this oper~ 
ation; in the absence of rain the water supply must be kept up 
artificially till foliage is developed ; if the soil is good, further 
tending will be unnecessary, clumps thus raised on good free soil 
produce marketable shoots in five years. 

In propagating by seed, sowings may be made in situ, or seed 
Tings may be raised in nurseries and trangplanted. On the 
former method, experience is confined to the resuit of one experi- 
ment, in which the area dealt is 50 acres situated on the 
slopes of hills. ‘The soil was not good, though not extremely 
poor, but there was a little eover on the ground; the sowings 
wore in prepared lines, but no manure of any kind was applied. 
‘Tho seed was pnt down in July, but sown too thickly, and at the 
end of the raine the plants averaged 18 inches, or four times the 
height of natural scedlings of the same age, but the plants were 
weak, Had the soil been rich and the sowing less thick, or had 
the plants been properly thinned on appearance above ground, it 
is more than probable that the growth would havo been really 
vi 


ous. 
‘Shie method of sowing in lines, however, is open to objection, 
as the lines are attractive as lairs for wild animals, while their 
continuity assists in direoting the enemies of the seed and plants 
jn finding them. It moreover necessitates needless expenditure 
of seed, a8 bamboo chimps are not required nearer than 15 feet 
apart, It is probable that excellent results may be obtained by 
sowing in pits 8 fect in diameter and 1 foot deep filled with good 
rich mould, provided the plants are thinned till when 4 feet in 
height; not more than four planta should stand in each pit. 

Tn sowing in situ the soil eannot well be too rich, but if farm- 
yard manure is applied, it must be thoroughly rotten, and the 
application of wood ashes is preferable. Heating manutes must 
on no account be applied. 

To raige seedlings for transplanting, a soil neither exceedingly 
free nor stiff, neither very poor nor very rich, with perfect drain- 
age, complete exposure to the sun’s rays, and if possible, a level 
surface should be secured. The ground should be well ploughed, 
and the surface thoroughly well prepared. If the soil is really 
poor, a little lea’ mould and wood ashes may be worked into the 
surface soil, wood ashes always being applied with advantage. 

‘The quantity of ecod required must depend on its quality and 
the quantity that is likely to be destroyed prior to or during 

ination. If tho seed is good, more than 10 seers to the acre 
is not likely to be necessary. : 

‘The ground may be divided into 4 feet bede prior to eowin, 
but it will be found most convenient to sow the whole area bro 
cast, and having harrowed in theseeds with thorns, to d 


the 
area into 4 feet beds, which is necessary to facilitate weeding. 


1 
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‘Tho young plants must not be allowed to crowd each other, 
‘but must be gradually thinned, till when 2 feet high they stand 
about 18 inches apart, at which distance they may be allowed 
to remain-till they attain a height of 3 feet, when they should be 
ready for final transplanting, Seedlings removed in thinnings 
need not be thrown away, but may be planted out in lines in 
nursery beds. 

‘As under the inflaence of moisture young bamboos will deve 
lop new shoots at any season, eara must be taken to avoid 
forcing at least for two months prior to final transplanting, only 
sufficient water should be allowed to keep the etems and branches 
alive; the absence of foliage at the time of transplanting is 
advantageous. 

As bamboos need not as a rule be planted nearer than 15’ x 15%, 
‘an acre of nureory will suffica for planting about 80 acres. 

If it be possible for the first month after transplanting to keep 
up the water supply artificially during short breake, planting 
should be carried out on the falt of the first monsoon showers, as 
in this way the uftergrowth is greatly accelerated; otherwisa 
planting should be carried out with as much despatch as possible, 
8 soon as 15 or 20 days? rain can be calculated on. 

In moving the plants, care must be taken not to disturb the 
roots, and to preserve as much soil as possible about them; 
when placed in the ground, the new soil must be closely pressed 
down round the planta, and snfficient. water must be supplied to 
thoroughly saturate the whole of the soil in the pits; in well 
drained localities the supply of water can scarcely be too copious. 

Tf the plants are in new leaf when put out, every precaution 
must be adopted to prevent the shed of foliage, the loss of which 
at this time is at least equivalent to the loss of a whole season’s 
growth, and will only too often result in heavy losses in planta 
and sometimes in total failure. 

On the other hand if the foliage is preserved, or in the case 
of plants which have nob come into new leaf, their stems and 
branchlets are kept alive until the regular rains set in, a most 
vigorous growth will be secured. : 

“Aftergrooth.—The planta even when established have many 
enemies, the young rhizomes are readily eaten by rata, pigs, and 
Years, and the young succulent shoots as they appear above 
ground are nipped off and eaten by bison, pig, and sambhar. In 
tho natural forest these enemies as a rule make but a slight 
impression, but in artificial plantations and nutscries, rats, pig 
and even bears, attracted apparently by the regularity of distri- 
‘butions, and by the conspicuously yrepared soil commit desperate 
havoc. The measures that should be résorted to for protection 
against these enemies must depend on local conditions and the 
means available, but it may be noted that keeping the soil well 
worked, and free from grass and weeds, and copious watering, 
each and all afford protection against rats, 
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A plant ones established, if undisturbed goes on increasing the 
number of its shoots until the time of its flowering, notwithstand- 
ing that some die and decay ; and thesize of the shoots continues 
steadily to increase till what may be considered full size shoots for 
the particular soil and locality are produced, The number of years 
necessary for the production of full sized shoots is undetermined, 
but ia known to vary greatly according to the conditions undor 
which the plants have grown up. In natural forests there is 
reason to believe that full sized shoots are not produced until the 
clamp are about 12 years old, but in really successful artificial 
plantations the timo will probably be reduced to six years, 

‘Thinning of the clumps does not stop the production of shoots, 
and if judiciously executed appears to favour it, Complete cut= 
ting over of the clumps even when of large size, throwa back tha 
after-growth, resulting in the first instance in the production of 
small shoots from the joints of the rhizome 8 to 6 feet in length ; 
and the gradual process of the shoots increasing in size year by 
year till the fall size is obtained, has then again to be gone through. 
The effect of such cutting over is, however, less in proportion ag 
the number of stem joints left is greater.* 

Each rhizome is provided with one or more eyes, from which 
new shoots and rhizomes are produced. In young plants and 
clumps, new shoota are produced from the last formed rhizomes, 
which aecounts to ome extent for the annual progression in the 
size of the stems. This system of production by progression 
from tho last formed rhizomes does not, however, long continue, 
‘and ceases altogether, after shoots of fullsize have been produced ; 
after this stage has been attained, new shoots appear most com- 
monly to start from two year old rhizomes. 

‘Whether shoots are ever produced from rhizomes that have been 
completely deprived of all portions of their atems hes not been 
finally determined, but to the entire loss of stems is at present 
attributed the death of many clumps ent: hack an honndary lines. 

‘The production of new shoots by young clumps is confined to 
no fixed season of the year, but goes on rapidly under the infla~ 
ence of moisture, ‘This condition gradually changes as the planta 
grow older, till when fall sized shoots are produced, production 
38 confined to a fixed period, usually between the 20th August 
and the 20th September. 

Seoing how closely allied the existence of foliage is to the pro- 
duction of shoots, it is easy to understand that eyes nearest the 
crowns of the rhizomes should as a rule be the first to start, and 


* Tn Pénasaa, bamboos of this epeciea, which formerly were cut completely over 
every year, continned to produce shoots, small it is true, but not below the average 
size of thote removed. Here, however, the cutting was never lush withthe gromd, 
but about 4 feet above it, and all old stumps with thefr branches were left. 


gp’ Gestequenty plenty of leven were left to keep up the vigour of ihe plants — 
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that those on rhizomes having good leaf-beating stems should 
be the most likely to be productive. It also accounts for new 
shoots not being produced from ove year old rhizomes, tho 
shoots on which are slow to develop foliage. ‘The position of the 
eyes, the size of the rhizome, and the amount of foliage with 
which they ara connected, also help to account for variation in 
the size of the shoots produced. If all these conditions are 
favorable, abnormally large shoots will probably result, if adverse, 
the reverse may be expected. 

Except when artificially watered, the younger the clumps, the 
later they are in coming into leaf, and the younger* the plants 
the less the effect of the absencs of foliage in retarding the deve- 
lopment of new shoots, 

Yield.—Owing to the want of a proper system of working, the 
possible yield of bamboo forest is as yet undetermined, In some 
cases production has been diminished by the denseness of the crop 
and the impossibility of all shoots that start forcing their way 
through the masa of stems that stand above them, in other cases 
by the removal of stems that ehould have been left standing, while 
many shoots have undoubtedly been destroyed by auimals, &c., 
‘as goon as they appeared above ground. _ 

It may, however, be said that 150 large clumps per acre form 
dense bamboo forest, and that when there isa full crop of bamboo 
on the ground, the yield per acre does not otdivarily exceed 300 
stems, ‘That this yield cau be vantly increased is a point beyond 
dispute. How to secure increased production will be discussed 
further on. 

Treatment.—In the treatment of 
objects to be kept in view— 

Ist, To secure the largest possible sustained yield. 
2nd, To defer or if possible prevent gregarious seeding, 

8rd. To secure the reproduction of the species in case of a 

general seeding. 

Association of tree vegelation-—It has already been indicated 
that J. sérietue thrives best when associated with trees, and that 
under other conditions the establishment of a new crop after a 
general seeding is not likely to reault. It is therefore evident that 
the preservation of a certain amount of tree vegetation is desir- 
able and probably necessary, ‘I'he trees preserved should, how- 
ever, be of the lofty varieties, which will not interfere with the 
spread of the crowns of the bamboo clumps. As really useful 
and moderately plentiful trees—saj, bfja-eal, and rohun (soymidas 
Jebrifuga)—may be mentioned as desirable, anjun does not 


species there aro three 


# Tn 1678 « large stock of ono year old plants were removed from a nursery 
bed at Taluothert, and bo all appearances the ground was completely cleared of 
Pints, Tnthisnutsry, howover « fresh stock lus come up, and inthe apace of 
Ewo years, equalling in height the largestof the clamps resulting from transplant 
ng, notwithstanding that the latter stand on equelly good soil, 
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appear to affect the localities best suited to the D. s¢rictus, and teak 
ean only holda place on its wh intrinsic value and the suitability 
of the soils buf bhiri,# mokha,t and a few others may in some 
places he desirable. Mokha can only be tolerated on deep sandy 
goila, under other conditions it is too much of a surface feeder. 
The number of trees it is desirable to preserve must depend on a 
variety of conditions, but the writer would recommend that the 
Jeaf eanopy resulting from tree vegetation should not exceed onie- 
half and not be less than onc-and-a-quarter of the total area, i.z,, 
assuming the production of bamboo to be the primary object. ‘Tho 
lighter the foliage the more trees may be returned to the acre. 
‘This course will tend ina great or less degree to cach and all of 
the enda to be kept in view, 

Preservation of fertility in the aoil—Secing that this species 
Joves a rich soil, and that being a surface grower, the soil acces» 
sible to its roots is extremely limited, the necessity for protection 
to prevent the leaf annually shed being destroyed and washed 
away is above all things necessary. 

Thinning of clumps.—As regards cutting or thinning, it is 
abvionaly essential to preserve in a vigorous condition those eyes 
whose turn it is nexg to produce shoots ; it bas already been 
indicated that after clumps have produced full sized shoots, re- 
production is generally from rhizomes of two years old, though 
oceasionally it proceeds from those of greater age, It is, there- 
fore, obvious that to secure a maximum production no shoot should 
be cut until the end of the second monsoon succeeding that in 
which it was itself produced,t unless increased production is ren- 
dering the forest too dense, a condition which cannot be said to 
exist as long as there is ample pave for the full development of 
folingo on all standing stems, and clear space for the upward course 
of new shoots, That the removal of all other stems will render 
more certain the production of shoots from the rhizomes of older 
stems left, may fairly be assumed from the fact that it will disin= 
jsh the drain on the food supply available for the nourishment of 
new shoots, and that it will leave more space for the development 
of folinge on the standing stems, ‘Thus with the exceptions above 
noted, the preservation of all gtems till the end of the second 
rains succeeding their development is calculated at least to main- 
tain the production of shoots. 

Thinning a prevention of seeding.—The maintained production 
of shoots must provent general seedings which only succeed tha 
cessation of the production of shoots. It is also probable that the 
complete removal of the older shoots will result in the decay of 


* Satin wood (?) + Schredera awieteniotdes (2) 

$ Quito right ; Ime it would be a regulor Chinese prasle sometimes to pet 
at the three year old and upwnrds without entting down the younger ones. We 
‘thoull reqtire geome one's patent * bamboo eutter,” ‘This may, however, bo par~ 

ly seemed by rotation, tho barnboo forest being divided inio block, each of 
which is closed in turn for two years, 


Se 
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the rhizomes attached to them, and that thus the stems left will 
become independent of the old parent-root, and be less likely to 
seed than if their connection were maintained. 

Mature stems that may be removed.—As long therefore as the pro= 
duction of shoots dovs not annually increase, and there is no indi= 
cation of the standing crop being too denae, all shoots should be 
preserved till the dry season following the second rains after that in 
which they were produced when they should be eut and rernoved. 

Cutting of young stems when necessary.—When to meet special 

demands for what are known in the market as green bamboos, it 
Decomes necessary to cut younger stems, the cutting should not 
be flush with the ground, but 2 feet above, thus leaving eyes for 
the development of branches and foliage to preserve the vigour 
af the root, and the eutting should be confined to a small propor- 
tion of the young shoots in each clump. Where, however, the 
crop is tolerably full, and the annual production of shoots is on 
the increase, a limited number of young shoots may be cut down 
to the ground without fear, 
Cutting of young stems when possible without reducing produe~ 
tion—When the erop is full many young shoots may be cut 
annually; the test must be the rato of prodnetion. Tt for ins 
stances 600 shoots per acre are produced in 1840 and preserved, 
and in 1882 the number produced is 900, while 1844 gives no 
further increase, it will be obvious that about 800 young shoots 
may be removed annually without decreasing production. 

Season for cutting —With the view to production, the best 
season for cutting is from the time the leaf begins to fade, up to 
the time the clumps become leafless. 

Method of working.—When the conditions herein indicated can 
bo secured, the working of the whole area and every clump 
annually will be advantageous, but where this eannot be done, 
the working of the forests in blocks on a three years’ rotation 
will probably secure the clorest approximation to what is desired. 

General remarks.—The value of cut bamboos varies according 
as they are green (young) or dry (mature), and again in the latter 
case on the time of cutting and the method of seasoning. In the 
vieinity of large towns and markets the higher value generally 
attaches to green bamboos, being bometimes as much as twice that 
of dry bamboos, As regards seasoning, the preference is in some 
places given to bamboos that have been soaked in water for a 
lengthened time, while in others bamboos thus seasoned will not 
command a market. ‘The chief nse of water seasoning appeara 
to be the destruction of the insects which attack the bamboo 
when cut out of season, The belief in the effect of the moon* 
on the durability of the bamboo is universal with all natives of 
these Provinces. The theory is that bamboos cut when there are 

4 


And the removal of the fermentescible rotezve material stored in the 
shoots=[ED.] 
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bright moonlight nights aro invariably attacked by insects, and 
that those cut when the nights are dark are not thus attacked, 
Several instances have been observed which support this theory, 
but whether it Le attributable to the activity or otherwise of 
animal or vegetable life under the two different conditions is un- 
certain. Observation, however, leada to the conclusion that cub 
bamboos are less liable to be attacked by insects while in the 
forests than after being brought into the open or placed in build. 
ings. Bamboos cut in the rains are always liable to speedy decay, 

‘To prepare and dress bamboos for euch special’ purposes ag 
spear shatts, they are first soalced in water, then passed while web 
through a slow fire made up of damp grase, &., and while heat- 
ed all crooks are as far as possible bent out, they are then oiled and 
suspended from one end with a heavy weight at the other until 
they seb perfectly straight. 

Owing to the tendency of the produet to decay, the trade in 
bamboos is a somewhat precarious one, requiring an intimate 
knowledge of the market to enable the trader properly to regu 
late the supply by the demand. 

If kept perfectly dry, bamboo seed will remain good for two years 
and pechaps for a longer period, but the writer would not reeom= 
mend its being relied on atter being more than two years on stock, 

Were the existing supply of bamboo evenly distributed through. 
out the Government foresta of the Provinces, the result would 
be a vast increase in the demund, bul ab preseut in a large 
portion of these forests there is an absolute dearth, if not absence, 
of this product, which in such eases commands an excessive price, 
while in others, notwithstanding that consumption is vastly in 
‘execs of actual local requirements, the demand only amounts to 
‘an excessively small portion of the possible outturn, 


gC. D. 
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Sin,—In your namber for July, on pages 858.9, T drew attention 
to the remarkably rapid growth and renewal of forest in some 
parts of Assam, and I have now the opportunity to confirm those 
remarks, at least in one case, in a way that will show the rapidity 
of the growth of at least some trees in Assam. 

Last August needing some simal (Bomar) wood for tea 
chests, the men felled a tree that prew on the site of the old 
coolie tines, ‘The elephant dragged in five logs of about 10 feet 
Speh, all from one tree, They were all fairly large loge, and the 
Jower ones measured over 2 feet thick, and in one place the base 
of lowest log was 44 inches across, As I had formerly known 
the site, and did not remember any large trees there, I asked 
the Mohurir how old the trea might be, and he surprised me by 
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saying it could not be much over 16 years. This Tdid not quite 
believe. T lately saw tho stump, and as it was cleanly cut, T 
could see the rings, and the size of them so astonished me, that I 
counted them along two radii, and in each the number came out 
18. I shall, if possible, cut ont a block to forward for the Forest, 
School Museum, Dehra Diin, and you will see at once very 
clearly that the growth annually ia as much as 2 inches between. 
the rings at times, and in no case under half an inch. 


Bivan Yrodnke 2 RE BH Fe 
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The above is the series of annual rings along one of the radii 
to scale (felled August 1883). 

Thave never before seen an annual increase of the growth radial- 

y as rapid as this, The plan of 
the stump is shown in diagram, 
The measured radius ia per dotted 
line, About 150 cubic feet of 
wood was in the logs, and the 
mistri in charge of the saw-mill 
tells me that the half inch plank~ 
ing that came out was fully 2,000 
fect superficial, 

I am sorry I did not at the 
time register it, as I could easily 
have done, and shall do so in 
futuro in all noteworthy eases. 

The decrease and increase in the annular growth is so marked 
and 60 steady, that it would be interesting to know if the mini- 
mum, which occurred in 1874-5, was at a period of sunspot 
minima, or not, 


Namananr, Assnt, 8. E. Peat, 
814 October, 1883, 


NOTES ON “INDIRECT INFLUENCES OF FORESTS 
ON RAINFALL IN MADRAS.* By Mr. Branois.” 
‘Unoen instructions from the Government of India (Revenue 


and Agriculture, No. 41—16-1 of the 8th May last), I have the 
‘honour to communicate, for the information of H, E. the Gover- 


*Conyof aletter from H. ¥, Blanford, Esq., Meteorologieal Reporter to the Gov- 
ernment of India, to the Secretary to the Government of Madras, No, 1191, dated 
the 9th June, 1868, 
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nor in Council, the following remarke on the monsures to be 
taken to give effect to the recommendations of Mr. D. Bran 
late Inspoutor General of Forests with the Government of India, 
as expressed in para, 209 of his euggestion regarding Forest Ad- 
ministration in the Madras Presideney. 

‘Nhe object of Mr, Brandis’ suggestion in this part of his report 
to obtain registers of rainfall from places far from habitations, 
and where, therefore, it is practicable to take the readings of a 
rain gauge only at monthly intervals more or less. It is one to 
the attainment of which there is but little previous experience to 
guide us, and any measures that may be proposed must be in a 
large degree tentative. I should, therefore, not recommend that 
any extensive preparations be made ta curry out Mr. Brandis? 
proposals until a form of apparatus shall have been discovered 
which, after ample trial under sufficiently varied conditions of 
site and exposure, shall have been found to give good and trust- 
worthy results, 

In addition to those conditions of construction and exposure 
which are essential to all rain gauges, it must fulfil the fol- 
lowing 

(a), It must bo protected against choking by dead leaves 
or other matter collecting in the recipient. 

{@). Té must be protected, as far as possible, against injury 
by wild animals or stray cattle, Against wilfal 
injary prompted by malice or idle mischief hardly 
any precautions ean be effective, 

(Tt must either measure and register the rain asit falls, 
or it must store the rain water till this can be re+ 
moved and measured, evaporation being meanwhile 
kept down to a minimum, and if there be any loss 
by evaporation, it must afford the means of check- 


ing it. 

(a). Tf the plan of storage be adopted, (he area of the receive 
ing surface and the capacity of the receiver must be so 
adjusted that the latter must be more than sufficient 

; to contain the maximum fall to be anticipated in 
= the interyal between the measurements, 

Of the above conditions the first (a) is that which presents the 
greatest difficulties, more especially in forest tracts, and indeed 
T doubt whether any precautions that may be taken will prove at 
all times efficacious. It must, therefore, be a standing instruce 
tion to the person who measures the rainfall, always to examine 
the aperture of the receiving funnel, and if it be found choked, to 
nota the fact against the measurement. In general, such measure~ 
ments would have to be rejected. 

Partial protection may, bowever, be secured by selecting a place 
for the gauge aa far as possible from trees and bushes. Any 
growth of the latter should be kept cleared for a radius of 20 or 
30 yards around the gauge, and the gauge should be buried to 
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within one foot of the mouth on the summit of a conieal mound 
of earth, or earth aud stones, not less than 4 feet in height. 
The aperture of the funnel by which the rain water enters the 
receiver should be not less thun } inch diameter, and it should 
be a simple hole without any tube, It will be better to rua the 
risk of a little extra evaporation than that of choking by the ac- 
cumulation of dust. Against choking by dead leaves some pro- 
teotion may be afforded by a conical wire-cage, made of a conical 
spiral of wire with radial wires soldered om; the base of the cone 
to rest on the sides of the receiving funnel about half way down, 

Protection against wild animals (6) may he best afforded hy a 
strong close feneo which may be made of rough loge not less than 
6 feet high, and at a distance of not less than $ feet from 
the gange in all directions. Where wild elephants abound a 
second fence outside might be found necessary. This wonld be 
a question for the local officer to decide, Against monkeys no 
fence would prove sufficient, since their acts almost fall within 
the entegory of wilful mischief. Perhaps, however, the addition 
‘of some bundles of thorns to the fence might prove a deterrent. 

Although I have suggested (c), the alternative of some form of 
self-registering gauge, I ebould not be prepared to recommend 
its adoption, All such gauges are more or less easily put ont 
of order, and in wild places thero would be much difficulty 
and delay in rectifying even slight injuries. ‘The other alter 
native is the adoption of a gauge with » large reservoir and 
accompanied with an evapometer, so constructed that the evap- 
oration from both is the same, while the evapometer is protected 
against the entrance of rain. 

‘A gauge on this principle was proposed some years since by 
Mr. Hutchins, Deputy Conservator of Forests, Mysore, and 
lightly modified form of this gauge was in use for a year at the 
Alipore Observatory, and a monthly measurement of the rainfall 
collected in it was compared with the sum of the daily readings 
of a gauge of the ordinary pattern, The results of this compari- 
aon are published in tho Journal of the Asiatic Society of Bengal, 
181, Vol. 59, Part IL, page 83. ‘The monthly measurements 
showed a constant excess varying from } to 7s of an inch of rain. 
fall. This error was traced 10 the too great evaporation from the 
evapometer, and this in my opinion was due to the fact that the 
latter vessel was only one-fourth the depth of the receiver of the 
rain gauge. Were tho depth of the evapometer trebled (made 
eqnal three-fourths the depth of the gauyze-receiver), I have little 
donbt the results would have been much better, 

‘The modified gauge is calculated to receive and store 24 inches of 
rainfall, In most parts of the Madras Presidency this capacity 
would be ample to provide for a month's storage, but on the West~ 
ern Ghitts and in Canara auch a gauge would have to be visited and 
emptied week: during the ainy season, and mighteven then prove 
insufficient, If however, the funnel, instead of being of 8 inches 
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jnternal diameter, he reduced to 5 inches, the dimensions of other 
parts and that of the evapometer remaining as before, it would 
suffice tostore 60 inches of rainfall, and this would be much better 
than inereasing the eize of the receiver. 

‘The best material for the construction of the rain gange and 
ovapomoter is stout shest zine, the lip of the fannel being a stone 
Jovelled ring of brass aceurately gauged to 8 inches (or 5 inches) 
internal diameter. 

"The measurement of the rainfall {and of the residual water in 
the evapometer) wonld require some precautions, and it should 
not be left to an uneducated subordinate, nor even to an ordinary 
natiye clerk, It would almost of necessity have to be recorded 
on the spot, for, even if the water were carried away in suitable 
closed vessels to be measured elsewhere, the visiting officer would 
hava to regulate the watey left both in the gauge and the evapo- 
meter, and this would require the same care as the subsequent 
measurement of the contents. 

‘The water in both vessels should bo measured roughly by a 
graduated dip-rod before being poured into the mensure glass for 
more accurate measurement, In this way a rough measurement 
Will have been secured even should any portion be accidentally 
spilled in pouring. ‘To facilitate pouring, the receiver should be 
provided with a short spout or lip. The dip-rod would be difer- 
ently graduated for the same receiver used with @ 5-inch ord an 
Beinch funnel, In the latter casa (the receiver heing 8 inches in. 
ternal diameter) the graduation would be in true inches and 
tentha ; in the former case each inch of rainfall would be repre- 
sented by 0-41 inch on the rod, or the eame rod being used, its 
seading would be multiplied by the factor 2-44 to give the depth 
of the rainfall registered with a 5-inch funnel, ‘The measure. 
glasses used for and 8 inch ganges respectively of the ordinary 
Gimensions would, of course, answer for these gauges. 

Every gauge before being brought into uso should be verified 
at the Madras Observatory for the accuracy of ite dimensions. 
Tor the general description of tho mode of using tho guuge, I 
aprend an extract from the paper in the Journal of tho Asiatic 
Society of Bengal. - 

Finally, with reference to the remarks in para. 2 above, T would 
recommend that any officer who may be entrusted with the prac. 
tical execution of the measures proposed, be instructed to place 
himself in communication with this office for obtaining any 
further information that he may require, 


Extract from a poper on the “ Description of a Rain-gauge with Eva~ 
“pomeler for remote and aeeluded stations,” by H.E. Buaxroan, Esq, 


“The instrument proposed by Mr, Hutchins consisted of two 
eylindzical veesela of equal size, viz., 8 inches diameter, one, 
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three times as deep as the other,* which were to be buried side 
by side in the ground. ‘The deeper, which was to receive tho 
rain, was surmounted by a funnel of the ngual character, alo 8 
inches in diameter, having a emall hole at the bottom through 
which the rain should run into the receiver. ‘The other, w 
was to serve as an evapometer, was closed by a conical cover with 
asmall hole at the apex, and over this was supported a second 
conical cover of the same diameter, leaving an interapace of about 
+1 inch throngh which the vapour might diffuse and eseape around 
the edges, Both were to be padlocked, to prevent any vitiation 
of the results, by unlicensed interference on the part of any too 
curious inquirer. 

“Before having the instrument constructed, I slightly altered 
the design by reducing the size of the outer or protecting conical 
cover of tho evapometer, and surrounding both the receiving cy- 
inders with a sovond outer cylinder, in order to protect the upper 
part of the receiver more effectually against direot heating by the 
san, The instrument, thus modified, is represented in the ac- 
companying figure ; it was made at the Mathematical Instrument 
Department, and in March 1880 was set up at the Alipore Ob- 
servatory, buried in the ground, in the immediate neighbourhood 
of the 5-inch Symon’s gauge, which serves for the daily measare- 
ment of the rainfall. 

* At the beginning, 4 inches of water, measured in the measure 
glass, for the 8-inch gange, was placed in the evapometer, and an 
equal quantity in the receiver of the gauge (in order to provide 
for evaporation in anticipation of rain). At the end of a month, 
tho water in both eylinders was mensnred, and the difference taken 
ag representing the rainfall of the period. Four inches of water 
was then replaced in each cylinder, and the instruments were 
closed and left untouched for another month,” 


NOTE ON FIRE-PROTECTION AS CARRIED OUT IN 
THE CENTRAL PROVINCES. 


In circulating the following note on Fire-protection amongst 
Forest Officers in the Madras Presidency, 8, D., Major Campbell- 
‘Walker remarks as follows :— 

Forost Officers will bear in mind that the object of exterior fire 
lines is to secure complete isolation and protection from without, and 
‘of interior firo lines to localizo fires which may enter or occur within 
the forest under protection, 

‘Ones thoroughly isolated, everything depends upon the vigilance 
of the protective establishments, whose duty it is to prevent fires being 
Kindled except in places specially set spart for the purpose, to enforce 
the proseribed precautions, and to extinguish fires which may take 
place from any cause. 

Tt will be observed that the fire watchers must be on their lines 
night and day daring the fire season, huts being built for them, and 
their being constantly on the alert secured by constant inspection. 
‘Mr. Hooper gives two milos of fire lino to oach watcher, but for the 
preeent one iile will be ample to entrust lo one wateber in this Pr 
widency, go that there should bo a hut for every two miles of fire 
in which two men will reside, In the Central Provinces the watchers 
are supervised by Forest Guards, but until our Guards bave more ex- 
porienco, it will probably be advisable to placo a Forester in charge 
ofeach block of any size, aided, if necessary, by one Forest Guard for 
every five or six watchers. 
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‘Mr. Hooper states that the dangerous season is from the 15th March. 
to 15th May, but much naturally depends on the district and duration 
of the rains, fn the West Coast Districts not subject to the North- 
east monsoon, and even in the Hasteru and Central Districts, if the 
North-oast rains are scanty, tho grass is dry and inflammable as early 
a3 January, and the firo lines shonld be cleared, and arrangements made 
for the entertainment of watchers, by December, 

‘The width of the fire lines must depend upon local cireamstances, 
of conrse the natrower they ean be made with safety the better, aa they 
Topresent so much unproductive or nearly unproductive space. On the 
other hand, it is hetter te sacrifice a part than the whole, so we must 
not hesitate to sacrifice boldly in order to secnre complete protection 
and immunity from fire. In first attempts especially, success must be 
ensured at any cost. 

Tb is not, as a rule, necessary to cut the grass or undergrowth over 
the whole breadth of fire lines. | If path frown 3 to 10 feet wide be ont 
on either side, and tho cut grass pited up inside and set fire to under 
favorable circumstances, it will generally anffice to ignite and burn off 
the whole if sufficiently dry. Whon necessary cross paths, styled 
“ladders,” may be out at right angles to the fire lino and the grase 
burnt off’ in patches, 

Burning is best done at night or in the early morning, and when- 
ever thera is little wind, While boning a sharp look ont most he 
kept against ead fire,” ¢e., burning leaves, &e., carried over the belt. 
Each man engaged in the burning should carry a broom of green 
branchos of aome soft leaved trco to bent ont fire crossing the pall 

‘Trees of any cize ant value may bo left etauding, bnt their leaves 
Inet fe awept up and destroyed daily, and the fire lines kept perfectly 
clear of all inflammable substances util the rains have well set in, and 
there is no further danger, when the staff of watchers may be reduced 
and gradually dispensed with, 

In placing & block of forest under fire protection, advantage should be 
taken of all natural features which, with the configuration of the coun- 
try, prevailing winds, direction from which danger is most to be appre 
hended, &e., must be carefully studied by the Divisional Forest Otticer. 

‘A line of cliff or a belt of evergreen forest, in an excellent, natural 
fire line requiring little or no clearing. 

‘Aa stated by Mr. Hooper, rivers, unless gufliciently broad and 
perennial, are not good fire lines, 

The onter line should, as a rule, correspond with the onter bonnd- 
ary of the forest, and the inner lines as much as possible with forest 
roada, inspection paths, and compartment division lines. 

It is preferable to follow the top of a ridge to the bottom or half 
way down the elope, and where there are spurs running out from a 
centre hill or ridgo, the fire lines should run along the top of them 
rather than across them on contour lines, 

‘Officers will be careful not to attempt too much in the shape of fire- 
protection at first, the entire protection of a comparatively small area 
for a number of years being botter than partial protection of a much 
larger sros. 

‘Pho most accessible and essily protected areas should be first at 
tempted so as to ensure a reasonable prospect of success. 
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‘The procedure recommended by Mr. Hooper with regard to euper- 
vision, reports, and keeping accounts will be adopted, and translations 
of his Note and this Circular in the vernacular supplied to all the sub- 
ordinates not conversant with English employed on fire-protection. 


‘As soon as the grass becomes yellow in October, operations 
commence by outting the grass on the fire lines and spreading 
jt evenly on tho ground cut over ;* according as November and 
December are dry or wet s0 is the burning operation hastened 
or delayed, but the object is to get the lines quite clear by the 
Jat February. In the Central Provinces, except in occasional 
seasons, and then only in the Southern Districts, we get no 
North-east monsoon rains, and after the end of September the 
only rain until the following June falls at Christmas and in 
April or May. 

‘Tho fire season in the low country does not set in until the 
month of March, when the dews cease. On the Satpuras and 
along the Ghits to Bombay, the hills burn earlier, and in Nimar 
line burning is commenced in November, and requirea to be 
very carefully done. In the Sanddr forests, Bellary District, 
this year the hills did not burn until the 15th March. Fires 
had occurred off and on during three months previously in the 
scrub jungle on the rocky plains below, but did not spread far 
nor burn fiercely. Probably the 15th of February is about the 
dats for omploying the full stall of watchers in the Sandée 
foresta, and hy that time the lines should he cleared. 

It should be remembered that Protection to be complete, 
should provide for the prevention of fires coming from outside 
and also against their occurring inside the blocks, In the Cen- 
tral Provinees of late years few fires have crossed ont lines, which 
.are more thoroughly cleared year by year. ‘The fires that have 
done damage have been lighted by persons travelling in the 
forests, and occasionally lightning may have been the cause. 
In no known instance has the friction of dry bamboos caused 
fire, thongh the native population ascribe to this all fires the 
origin of which cannot be traced. It is impossible to make 
aure of protecting any forest, but we can reduce to a minimum. 
the possibility of fire by having thoroughly isolating fire liner, 
good patrolling and interior roads cleared, burnt and watched, 
while the damage by fires that do occur can be minimised by 
making a number of small blocks instead of one large one, 
utilizing for this purpose the interior cleared roads. In the 
Rémandrug Range, Sanddr forests, of 15,000 acres, I had this 


* Wo mach profer throwing the cut grass along the e“ige of the standing grass 
to be burnt, «plan which facilites very considerably the work of actualy Burne 
fng over the line, But in some casos when the growth of grass is not very heavy, 
no grass need be cut at all, the very first operation being the actual fring of the 
standing grass, 
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. year six separate blocks, A fire crossed the main fire line on 
the 28rd March, and burnt with such fury that nothing in the 
way of beating out could stop it, yet it burnt itself ont on a block 
Tine taken down off the spurge and along the ridge, I think 
2,000 acres is about the best size fora fire block, 

‘One of the most important operations is the selection of tha 
five lines. I consider that it is highly desirablo for the sake of 
economy to take the forest boundary as the main fire line; by 
so doing the clearing of the fire line tends to make the demarca- 
tion permanent and. prevents encroachment, the fire patrols by 
their presonco check theft, and the work of inspection and 
export of produce is facilitated by these completely and annually 
cleared fire boundaries, In the case of some reserves the pecu- 
Tiar features of the country and the awkward position of surround~ 
ing private properties havo necessitated a sinuous boundary, 
rocky or precipitous, crossing a series of deep bedded torrents. 
Such a boundary, though offering facilities for establishing 
prominent land-marks, forms a most inconvenient and expene 
sive fire line, for the growth of grass and scrub is uneven; the 
difficulty of potzoling prevents watchers from doing their work 
honestly, and the length to be cleared is great compared with 
the area enclosed. Under such circumstances if the adjoining 
property is available, the fire line might, hy arrangement, be 
taken through it on the understanding, if private property, 
that only the grass Iand be burnt within certain limits. The 
ost fire lines are long stretches of grass-land, the tree vegeta~ 
tion on which sheds its leaves early in the season, Such lines 
may generally be found along the spurs of hills or along their 
tops when covered with laterite, with Boswellia, Sterculia, Schleie 
chera and Cochlospermum sparsely distributed over them. Rivor 
courses, unless of themselves sullicient to completely check fire 
at the driest season, should not be used as fire lines* Their 
banke remaining green until well on in the season, pravent their 
being burnt except by a strong sweeping fire burning across 
them, and the work of clearing them by eutting in the early 
part of the season cannot be satisfactorily performed owing to 
the irregularities of the banks and the dense mass of ever falling 
foliage which lines them. 

‘Phe work of clearing should be commenced by cutting away 
the trees, bamboos, and grass to the width required, leaving only 
the more valuable species which are either evergreen, hed their 
foliage early, or have large leaves. ‘The initial charge for this 
felling makes the cost of the first year’s protection abnormally 


sctending ovar 9 years in various parts of India, doss not 


oar 0 rare 00 this head. 
+t ‘of the forest growth seams to us to be 
tte un 0 sald in its favour if theobnoxions vegeta 


fen ‘could be killed off once for all—a very dificalt and expensive operation to 
accomplish, 
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high, but if there is any demand for such produce the revanne 
derived from its sale justifies the debiting of a portion of the 
Tine clearing cost to the head of charge corresponding to the 
revenue head concerned, Bamboos require to be got rid of 
entirely; their Presence oven weer the line is to be discouraged, 
as thoy constantly foul tho cleared line by their falling leave 
I make it a rule to save teak, Terminalias, Schleichera, Melia in- 
diea, Dalkergia latifolia and Pterocarpus maraupium, when they 
are already big poles. 

The width of the fire line is not a matter which can be deter= 
mined by rule; under some circumstances a 10-foot line is 
sufficient for ordinary fires, in others a 1U0-foot line is insuffi- 
cient.* In the Central Provinces our fira blocks are, many of 
them, situated in the midst of Government waste, and these 
wastes we burn over when our fire lines are clear and the fire 
season well on, This is also done to certain private lands when 
wo obtain the permission of the proprietor. Once the surround- 
ing country is burnt, which generally happens by the 15th May, 
the danger is much reduced and we commence to reduce the 
strength of the fire patrolling establishment. My own opinion 
is that with tho local facilities we possess in the Central Pro- 
vinces our fire lines of from 40 to 70 feet represent a loss of 
production which is not necessary on the score of safety, and 
that we might discreetly, with our present knowledge of what is 
requisite, commence to allow a growth of forest over from 10 to 
20 feet in the innerside of our fire line ; we would still have a 
cleared line of 28 feet and the power to burn the surrounding 
lands,t 

In cases where the fire line rons through valucless jungle and 
grass, and where the outside land may not be burnt, Trond ad- 
‘Yoeate a 30-foot line, increasing it to 50 feet wherever the lina 
runs along a hill side covered with high grass. On the other 
hand, when clearing through hill forest and on rich forest soil 
which, by the nature of it, admits of little grass except on the 
lines we aunually clear and burn, a width of 20 feet is ample, 
‘especially if the outside forest soil be cleared of inflammable mate 
ter for a few extra feet in width.t 

‘The cost of cutting the grass on a 80-foot line,§ when grass- 
cutters? wages aro three annas a day, will amount to Rs. 7-8 per 
running mile, and probably more the first year, but it all dependa 
upon the supervision. After one or two years it will be found 
possible to give it out to villages on contract. The coolies will 
come in gangs under their own headmen and arrange the terms _ 


We shonld say even a 900-foot tine, 
‘This bears ont what we bave seid in a provious foot-note. + 
‘Wo confers we cannot quite follow Mr. Hooper here. 
Does Mr. Hooper advocate the grass on the entire width of the fre-line to be 
cub? Burely a very unueemery expeuditure uf lubour wid wiuney. 
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with the subordinate officers in the month of August, whon for 
a little advance they will accept a fairly low rate, 

In cutting the grass, care should be taken to spread it evenly 
over the Jine,® leaving a clean atrip ofa few feat on either side to 
prevent the fire epreading to the forest. I do not consider it ne- 
cessary to grub up the grass roots along this side-path, for the 
oxpenditure is considerable, and the good, if any, ouly temporary, 
the grasa springing up again gradually year by year. It is ex- 
pedient to have a fairly good bridle-path along the line, but for 
such a purpose I would advocate no epecial expenditure being 
incurred, leaving tho work to be performed by the watchers, who, 
once their line is in good order, have little or no work to do. 
‘Phe progress they make in the clearing of a bridle-path is a sure 
register of their presence at their posts. All they have to do is 
the clearing off of stonca and the emoothening of rough places 
with an occasional water-course to make a path down to and 
from. 

Onee the grass is spread it should be left until quite dry 5 
much cost is often incurred by partial burnings leaving a dirty line 
which, eafe enough for a month or two, will always remain a source 
of misgiving as to its safety, and toclean which will probably cost 
en extra Rs. 5 to Rs, 6 per mile, This will be the most trouble- 
some part of the first year of fire protection. It is due to the 
ignorance of the coolies and establishment supervising, and their 
fear of creating an unmanageable fire. By employing the same 
people a second year they will be found to gain confidence in 
themselves, and can safely be trusted to know when to burn the 
spread grass. It is advieable to instruct them to burn the line 
very carefully in an oblique direction, the fire being lighted 
neareat'to the reserve and burning away from it, The cost of this 
work will not then exceed Re. 1 per mile,t but it should always 
be done under the supervision of a Forest Guard, 

‘The same remarks apply to the work of clearing block tines, 
‘Aa for roads, the amount of protection by clearing and burning 
which they require will be found to depend upon the nature of 
the traffic over them, When such traffic is completely local, and 
the road a high road, there is little danger; but when thereis any 
through traffic, or the road a country track, the risk of fire is, 
great and special measures of precaution necessary, In the San- 
dur hills I have this year burnt for from £0 to 80 feet wide all 
the grass on each side of the Military high road, and such pro 
tection will be nevessary for several years until the forest has 

wn up and the grass ix dead. Foot-paths, where frequented 
6p surrounded villagers, should also be cleared and burnt for 
about 10 feet, or else their use ited conditionally on the 
surrounding forest being preserved. 


+ Bee a previous foot-note on this subject. 
This zate is surely far too low for a great many forests, 
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‘The patrolling of the lines should commence by the 15th Feb. 
“ ruary and continue until the monsoon is well set in, The best 
patrols are aboriginal tribesmen, who alone, as a rule, will accept 
such service, which necessitates their living day and night on the 
line with the chance of constantly meeting with wild animals, 
The more inaccessible a fire line and the more remote from habi- 
tations, the greater the difficulty of getting patrole, and the less 
likelihood of such men’s work being supervised. I have been 
accustomed to give two miles of line to each man to look after, 
arranging that two men live together, building a hut for them to 
live in near water, and, if possible, on the hine itself, They are 
only allowed to absent themselves on substitute, and diamissal 
follows on absence from duty without leave. ‘Their orders are— 

‘Lats—Yo patrol their line, 

2nd,—To carry on messages from watchman to watchman. 

Srd—To keep their line clear of vegetation, fallen leaves, Se. 

4th—To brush all euch material into heaps to be burnt by 

the supervising Forest Guard, 

5éh,—To report occurrence of fire and to assist in extinguish. 

ing it, this being the eole reason for their leaving 
the line without special order.- 

6¢4.—To warn all travellers against firing the forest and to 

prevent their carrying fire openly. 

7ék.—To be responsible for the safety of their line. 

‘These fire patrols may be dismissed by the officer in charge of 
the Reserve if the patrol is a new man, but the case has to be ro- 
ported to the Range Officer. If the patrol has already served one 
season, I retain the power of dismissal in my own hands, 

In the Central Provinces we pay Re, 4-8 a month to watch. 
ere as fire patrols." In Bellary this year the only men procuruble 
were Brinjaries on Re, 5 pet mensem, 

Over the fire patrols I place Guards, either permanent or tem~ 
porary, on not Jess salary than Rs, 6a month. ‘They live either 
on the line in huts on the high roads, or else in the nearest villages, 
In the Central Provinces they are on the line,t but ia Bellary we 
have not as yet gat men to live there. 

As Guards I do not employ the country people if other out- 
siders are available; their duties are— 

Ja/,—To patrol the line, having probably four watchors under 


them. 
2nd—To auperintend the watchers’ work, and burn the rub- 
bish heaped up on the line by the watchers, 
$rd—On the outbreak of fire to order a watcher off to report 
it to his cuperior officer, himself to go and put it ont, 
or, if necessary, secure assistance, - 


* This is not quite correct, As much as Re, @ and as little as Re, 2-8 have 
‘beon paid fn certain districta, 
‘t Not aoin every district, 
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‘The Guards should not leave the line without permission. The 
tomporary Forest Guards so employed are drafted into permanent 
service if’ they do good work. 

Over them is the officer in charge of tho Reserve, either For- 
ester or Ranger; if the Reserve be large, there may be several 
Foresters, Their work is to be responsible to the Divisional OF 
ficer for the safety of the forest, to submit weekly diaries chow- 
ing the progress of line clearing and his subsequent inepections 
of the line. On a report of fire reaching him he should proceed 
to put it out and to organise assistance, reporting the oceurrence 
at once to the Divisional Officer, and afterwards despatching a 
second report giving depositions of the subordinates concerned in 
detecting and extinguishing it. Finally, the Divisional Officer’s 
work in connection with the operations in the Central Provinces 
is to submit a yearly estimate of noxt senson’s new operations im= 
mediately after the budget, ending with theestimatesketch maps 
of the proposed blocks, He then direets the commencement of 
line clearing operations, sanctions rates for contract* and dates for 
the completion of the work. When in January line clearing is 
reported to be over,t the Divisional Officer himself inspects the 
whole line in detail, and reports it in his diary to the Conservator. 
Afterwards, if fire ocoura he goes himself to the locality, and, 
after inspecting the burnt area, makes a formal inqniry, in each 
case submitting a special report to the Conservator, Monthly 
atatements are also submitted to that officer showing the areas 
under protection, and the dates of the Divisional and Range Of. 
fioera? line inspections, and the numbers and dates of epecial 
reports of the oceurrenes of fire. 

‘As already stated, the dangerous season is eapecially from 15th 
March to 15th May. This is therefore the most anxious time 
for all concerned, and the Divisional Officer should, during this 
pres take avery opportanity of keeping his men up to the mark 

yy inspecting as much as he can himeelf, and by keeping up a 
constant correspondence on the subject with the Range Olficers, 
In Chanda I instituted a system of sending a letter around the 
line, to be stamped by each peon in transit, and on return to be 
despatched to the head office. If not looked after, the Protective 
Viatablichment gets very lax and fires increase in consequence, for 
the people around respect our wishes in proportion to our earnest- 
ness and strictness, From the 15th May, if the sorrounding 
Jands have been burnt over and the lines are thoroughly cleaned, 
tho strength of the patrolling taf can be reduced one-third, 
otherwise there must be no reduetion until the fret burst of the 
taing, when one-half can be discharged, the remainder being kept 


* This of course depends on whether the work is dono by contract Wa 
believe the daily Iebour eystemn is generally preferred, 

'¢ Thers are many forests in the Centeal Provinces in which the grass on the 
greater portion af. tho fire-lines ia too green to bura until the end of February, 
‘and up to the middle of April. 
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on until the 15th June, unless very early heavy rain saturate the 
ground and the atmosphere in the meantime, 

For tho oxtinguishing of fires some local knowledge and expe 
rionee is needed to prevent useless expenditure of labor. Once a 
fire has got complete hold of a grass area nothing short of its 
burning itself out will stop it. If, then, a fire is approaching 
through high grass, it is necessary to burn a new fire line ahead 
of it, or set fire to a spot where it can be controlled and to which 
it is approaching. 

An ordinary fire will not burn at more than a mile an hour 
except when backed by wind, and then there is no limit to ita 
speed. Such a fire happened in Punasa on the Nerbudda in 1882, 
and burnt to death six men and a pony who could not keep ahead 
of it. If the fire is in ordinary jungle it can be beaten out 
by coolies with leafy branches, and they should watch their 
opportunity and take united quick action whenever the fire 
burns low, 

It will be found to simplify the work of line clearing if, year 
by year, the grass which grows in the wet season on the fire lines 
is carefully preserved from being grazed down by cattle. Once 
cattle have browsed over it the cutting and burning are never so 
thoroagh in the next season. 

I would udd u few words regarding the accounts of the opera-° 
tions. Ihave found it useful to keep the account for each block 
separate as far as possible, In the interest of the forest it is 
better to know what has been the cost of each portion which is 
under separate treatment, For most of the forests in Central 
India there is so Jittle difference in the stock that there is no in- 
convenience in our making arbitrary limits to areas to be under 
one treatment; I also separate the expenditure under two heads, 
clearing and watching, keeping a separate account under the 
former of line cutting apart from line burning. 


E.D. M. Hoorsa, 
Deputy Conservator of Forests. 


THE LAC INSECT ON FICUS BENGALENSIS 
IN GHAZIPUR. 


‘A Connrsroxvenr enquires whether the lac inseot only attacks 
amhealthy trees, or unhealthy parts of trees, or whether healthy 
rove nre lishle to be infested by it, and what is the best way of 
telling rid of the Inc insoot £0\as fo preserve the treo, a2 some 
fine hahyan trees at Ghazipar aro suffering from its attacks, 

Tu our experience the Coceus attacks the healthiest and juiciest 
ranches, tad in Assam ta largely reared on the Piéue cor 
dif, bat wilhout destroying tho tree, although crops ave taken 
from ib yearly. 
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But the incrustation doubtless impairs the vigor of a tree 
attacked, and tends to spoil its appearance, and the only remedy 
we can suggest, is to cut off and destroy all the branches on 
which the inerustation has been formed, utilizing the Jac of 
course, though this will not guard against its reappearance, as 
birds or the wind may carry the insects ta the tree again. We 
shall bo greatly obliged for any practical suggostions regarding 
the questions raised, 


SPURIOUS GOLDSTONES. 


Awovesr the interesting and valuable stone ornaments which are 
sold in India, we often moet a so-called Goldstone which is simi- 
Jar to aventurine, It is a transparent mass with fine reddish 
metallic scales sparkling in it, and ia often sold at a high price. 

Ihave examined one of these stones. It was easily ecratched. 
by quartz, and before the blowpipe it melted. With soda I was 
able to melt out several globules of pure copper. This shows 
that the stones are a very clever imitation of aventurine in glass, 
whilst the seales consist of puro copper, Many of the scales 
are so regularly shaped (in triangles), that they seem almost 
to have been formed in the glass mixture by crystallisation. 
These stones aro without doubt of European’ malring, and it 
must be very disappointing if people buy them at a high price 
in India and send them to thoir friends in Hurope as Indian 


curiosities. 
H, Warrn. 


Cayapa Tranen Lunts,—The Toronto Globe states that during 
the last ten years the Dominion Goverament has made sale of 
only two timber limits, one of 400 square miles, which was 
in 1877, and the other in 1881, when 1,800 equare miles were 
disposed of. For the privilege to cut timber over the last- 
named area, the Government recived 750,000 dol, and that 
was for limita sold by the old Provinee of Canada, in ante-con- 
federation times, under tho private tender system. Under that 
regulation the Government received 4 dols, a square mile, but 
tho Tast sale by the Ontario Government roalized 57 dole. « 
mile, 


Shy. Notes, QueRigs AND Baraacts 


DEHRA DUN FOREST SCHOOL. 


Tar conrse of theoretical instruction at the Dehra Duin Forest 
School was formally closed on the 30th October by the Director, 
Major F. Bailey, TES and the students are now being sent to 
practical work in the forests under the Superintendent of Forest 
‘orking Plans, and the Deputy Superintendent of Forest Sur- 
veys, and the Sahdranpur and Dehra Din Forost Divisional 
officers. Major Bailey after reading out tho list of students of 
the 1st and 2nd years, aceording to the marks obtained, gave 
some very sound advice to those of latter who have obtained the 
Forest Ranger's certificate, and who after two months spent in 
practical work with the Superintendent of Working Plans, will 
proceed to their several provinces. They were warned against 
entertaining too high an opinion of their abilities, and advised to 
respect the views of older officors, who although professionally 
untrained, have had long experience in tho forests, and Major 
Bailey reminded them that, owing to tho shortness of their stay 
at Dehra, the instruction afforded is more with a view of enlarg- 
ing the scope of their minds and filling them with useful ideas, 
than of attempting to instruct them completely in their pro- 
fession, and that. their future, as well as the character of the 
Forest School, will depend on their modesty of demeanour and 
‘on the thoroughness and honesty of the work they may be called 
npon to undertake, as well as on the practical application of the 
instruction they have received. ajor Bailey’s reference to 
the favorable notice with which Havildar Sadhu Singh is men- 
tioned by the Conservator in the last Punjab Annual Forest 
Report, was recoived with applanro, and after alluding to the 
necessity of the students attending to physical exercise during 
their studies, and to the intention of building suitable quarters 
for them in the school compound, he brought te proceodings to a 
close by the distribution of the prizes for athleties, of which the 
Hist is given below. The prizes allotted for proficiency in the 
different subjects taught will consist of suitable books and in- 
struments selected by tho students themselves, ancl wil bo pre- 
sonted before they finally leave Dehra for their own provinces. 
The following is the list of marks obtained :-— 
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2nd Year Final Examination. 
a2 
a 
: gd hoe 
A ren Provinces g/3) | |slGk 
i $ i q a ag bird 
a dale|bye I ae 
= alae a Chia 
Fatt arts, | 860) 280| 30000240, 30,02] 960} 200 
Togeswar Sit, 4. | Assam, — ... (380,900 88119775 


neither, 
B | Charles Ingram, ... 


4 | Havilder Sadho 
Bingh, 


ramdar, 
7 | Dino Nath ar, «. 
8 | am Anand, 
‘Sundar Lal, on 
10 | Golim Mahomed, 


11 | Gardit Singh, 


12 | Bhokhen, 


3 | Mahadeo Rao Pale } 


| fBagarbata 


2. 


©. Provinces, [sac}i98.312 sS0{2x0 278! 954 801/5,684 
B. Burma, ... |960/264)296 940/299 287] 950(797 3,536 


Punjab, “... [880 117)288 420/2%0)278] 929]789)5,01 


Roghrnath Pathak, | Oudh, ——_.. |396|18i}812'4401299 971) 911)009:3,352 
Kedar Nath Mo- } 


Bengal, _.«. '986|192/26¢ 400,240,262! 890/768.9,852 


Assam, . ss |886/168/264 460/224 261) 864/750,3,822 
Punjab, se [812] 86)286) 460/240 955) 927) yr25 8.208 
Patiéla State, |396) 76)3601180 200 278) 903)682;,018 


Punjab, —«.. |168) 119/996 540/224 258) 788)682.2,915 
tae * } 240) 96/312/400/216; 296) 787/615 2,871 


Berar, 264) 106/264 260|168}269 101/861 2,587 


Tho above have all qualified for the Forest Ranger’s Certifi- 


cate, 


Six other men attended the course, but have failed to qualify, 
and thoir marks have therefore not becn given. 


In the first year's 


course, Ranger Tara Kissore Gupta from 


Assam, is first, and apprentice Har Sarip of the Schoo} Circle, 
N.-W. Provinces, is second ; the former of these students has 
obtained Mr. B. MeArthur Moir’s Prize of Rs. 2 for Theo- 
retical Forestry, and Ranger V. S. Gora Natha Pillai from 
‘Madras, tho Prize of Rs. 15 for Road-making and Building. 


The Prizes in the 


second year aro as follows, the marks ob- 


tained in the monthly examinations being counted in each sub- 
ject, as well as those of the final examination :— 


* Prise holders, 
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‘Thoorotical Forestry, Mr. E. McArthur Moir’s Prize, Re. 
50—Ranger Mahadeo Rao Palnaitkér. 

Ditto, Government Prize, Rs, 30—Ranger Jogoswar Sur, 

Physical Science Prize, Is, 25—. pprentice Sundur Lal. 

Chemical Practice Prize, Rs. 15-—Forester Charles Ingram. 

Botany Prize, Rs, 25—Forester Charles Ingram. 

Mathematics Prize, Re. 25—Rangor Jogeawar Suir. 

Law Prize, Rs. 20—Forester Havildar Sadhit Singh. 

Goneral Proficiency, Major Bailey’s Prize, Rs, 50—Ranger 

Jogeswar Stir. 

During the course many of the students have playod orfeket 
regularly, and in the athletics held during the last week, the fol- 
lowing prizes were obtained :— 

1, Wrestling— 

RN. Pathak, 
Golém Mahomed, ben. 
2. Cross Country Race, not less than 5 miles—8 started— 
1, Ingram, 
Ne Pathak, 
) Moung Hka, ¢ 
8. 100 yards Flat Raco— 
1, C, Ingram. 
2. Moung ‘Thaladoe, 
4. 190 yards Hurdlo Race, 8 flighte— 
1, Golm Mahomed. 
2. ©. Ingram, 
5. Broad Jump— 
1. Golim Mahomed, 14 feet 6 inches. 
6. High Jomp— 
i" atm jes 4 fect 3 inches. 
7. Horizontal und Parallel Bars— 
1, TK, Gupta, 
2. ‘Moung Hka. 
8. Indian Clubs— 
1, C. Ingram. 
2. BLN, Pathak, 
9, ‘Throwing the Cricket Ball— 
1, RN, Pathak, 88 yards. : F 
2. C. Ingram, 85 yards 2 fect. 
10. Throwing at the Wicket— 
1, Monng Thakadoe, 
2) RON. Pathak, 
Prize for General Excellence in Cricket— 
3, ©, Ingram. 
2, Golim Mahomed, 
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Total value of Prizos Re. 116, awarded as follows :— \ 
©. Ingram, we ae Re. 58 
oli Mahomed, » 2h 
RN, Pathak, ar) 
Moung Hka, ind ‘ 
TK. Gupta, n 8 
Gokal Das, » 8 
‘Moung 'Thakadoe, east call 


Besides the ordinary Students, Mr. D. P. Copeland from 
Assam, and Mr. Blanchfield from the Central Circle, N.-W. 
Provinees, have attended the course. 


INTERNATIONAL EXHIBITION OF FORESTRY, 
EDINRURGR. 


‘Wa give below the prospectus of the proposed International 
Forestry Exhibition to be held in Edinburgh in the summer of 
1884, We hope that the Indian Forest Department will be 
represented, and that some of our officers may be able to attend 
the Exhibition. The Marquis of Lothian is President of the 
Executive Committee, in the list of which we are glad to see the 
name of Dr. Cleghorn, who is also one of the honorary secre- 
taries, 

Tho Hxhibition is intended to include everything connected 
with, or illustrative of, the Forest Products of the World, and 
will be open to exhibitors of all countries, and all entries close 
on the lat March, 1884. 

Tho Seorotary is Mr. George Cadell, 8, George IV. Bridge, 
Edinburgh, formerly of the Indian Forest. Department, to whom 
all intending exhibitors should apply for schedules and forms. 
‘We hopo shortly to give the schedule of Lissays and Reports for 
which prizes are offered. 


PROSPECTUS AND CLASSIFICATION, 


CLASS I,—PRACTICAL FORESTRY. 


1, Tmplements, Tools, &e., used in Forestry, Draining, Enclos- 
ing, &o.; Surveying Instruments, Chains, Dendrometers, &e, 

2, Models of Foresters’ Huts, Charcoal Kilns, Timber Slips, 
Sluices, Dams, Weirs, 

8. Plansof River Embankments, Rafts, and Appliances for float- 
‘ing Timber, 

4, Models and Machinery for Transporting Timber and ‘Trans- 
planting Trees. 

8. Saw-mi ‘ood-working and Palp Machinery of every des- 
cription, in motion or otherwise. 

Fencing Materials. 


= 
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CLASS IL—FOREST PRODUCE, RAW AND MANUFACTURED. 
1 


Growing Specimens of Rare and Ornamontal Trees and Netaralie. ~ 


Collections of Timber Specimens and Omamental Woods, 
(a). Indigenous or Naturalised. 
(b), Exotic. 

‘Woods used for Ordmanee—ns Gun Carriages, &. 

Woods used for Railway Parposes, Natural and Prepared, 

Wood Pavements, 

Cooperage—Tubs, Barrels, &o, 

‘Wood Carving and Turnery, with Tools used. 

Basket and Wicker Work. 

Faney Woodwork, including Bog Oak, Veneers, Parqueterie, 
Stained and Coloured Woods, &. 

‘Wood Engraving, 

Bamboos, Canes, Reeds and Mannfantnros therefrom, 

‘Tanning Bubstances—Barke and Extracts, 

Dyeing Substanees—Woods, Roots, Flowers, é&o. 

Barks, including Cork, 

Fibres and Fibrous Substances, 

Materials for Paper Manufactaro, 

Gams, Resins, snd Gum Elastics. 

‘Wood Oils ani Varnishes—including Lao of aorts, 

Drugs, Foods, Spices. 

Chareoat for Gunpowder, Tinder, &c, 

Peat and its Products, 

Conos, Seods, and Fruits of Trees and Shrubs. 


CLASS IIL—SCIRNTIFIC FORESTRY. 


Botanical Specimens of Forest Flora, 

Microscopic Sections of Woods. 

Parasites—Fungi and Lichens injarious to Trees. 

Forest Fanus injurious ty Woods. 

Entomology.—Useful and Noxious Insects, and damage pro- 
ducod—ae Pine Beotles, Weovils, &e., Comfee Borers, White 
Ants, Moths, Carpenter Bees, Locusts, &¢., with Specimens, 
as far aa possible, illustrative of the apecfe damage done by 

em, 

Proservative Processes applied to Timber. 

Geological Specimens and Diagrams illustrating the different 
formations adapted to the Growth of Trees. 

Foseil Plants—Collectiona illustrative of the Trees of Cos] 
Measures, &e. 

‘Troes found in Bogs—Oakk, Fir, &e. $ 


CLASS IV.—ORNAMENTAL FORESTRY, 


ed Species—in tubs or otherwise, Rustic Work—Arbours, Bridges 
Boats, ke, 
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CLASS V.—ILLUSTRATIVE FORESTRY. 


Paintings, Photographs, and Drawings of Remarkable and Histori- 
eat Troce—Foliage and Scenery, . 

Delinaations of ‘Troes in their Native Countrios, or of Recent and 
Important Introductions, 

Illustrations or Photographs showing Effects of Blight, Accident, - 
or any Abnormal Condition, including those of Parasitical Plants, 

Sketches of Work and Operations in the Forests, 


N.B.—Special attention ie invited to this Class, 


OLASS VL—~FOREST LITERATURE AND HISTORY, 


1, Reports of Forest Schools—Forest Periodicals and other pub- 
Vications—Menuals and Almenace—Trentises on Monsuring and 
Valuing Woods—Forest Florag of diffrent countries—Trentises on 
Fixation of Dunes, and on Ancient or Extinct Forests, 

2 (a). Working Plans of Forests, and Plantations on Estates, 

Valuations, Surveys, &c, 
(8). Maps—Charts, é&c,, illustrative of the Geographical Dis 
tribution of Forest Trees, and their Altitnde, 


N.B.—Speciat attention is invited to Section 2. 


CLASS VIL—RSSAY8 AND REPORTS, 


ys and Reports on Specific Subjects, for which Premiums are — 
offered as per separate Schedulo. 


CLASS VIIL—LOAN COLLECTIONS, 4 


CLASS IX.-MISCELLANEOUS, 


Jara Lacguen.—We extract the following from a paper 
in the “Edinburgh Review” for April, on Dr, Dreser’s book 
on Japan, and as both the Riue veruiifera ond sueeadanea soo 
either found in or may be introduced into the Himalayas, there 
should be no reason against introducing the lacquer industry 
into Tndia, 

“Tho tree from which the vegeiablo extract that forms the 
basis of lacquor is obtained (tho Rhus vernicifera) is found on 
the Asiatic Continent, but is anid to flourish best in Japan. 
‘The treo is diccions, and wax is extracted from its seeds, a8 well 

* gg from those of tho Rhus swccedanea, The lactiferous vessels, 
unlike the wax, are found in both the staminiferous and the 
pistiliferous trees. The quality of the lacquer depends in some 
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degree on the nahira of the soil in which the treo grows. In- 
cisions are made in the stom, tho punctures being repeated 
evory fourth day at successively higher parts of the tree, ‘The 
juico which oozes out is scraped off with a flat iron tool, When 
the trea has heen thns tapped to tha tapmost branches, it ia 
fellod. The log is cut into lengths, which aro tied into faggots, 
and steeped in water for from ten to twenty days ; after ‘ehicl 
the bark is pierced, and the oozing lacquer is collected in the 
same way as from the stom. One or two planis besides the true 
cultivated lacquer tree also produce both lacquer and vegetable 
wax, 
“The juice thus collocted is a tenacious fluid of a groyish brown 
color, It is allowed to stand and sottle when first. sbtained. A. 
Kind of skin forms over the surface ; the better quality rises to the 
top and the impurities sink to the bottom. It is thus oasy to 
separate the finest from tho inforior qualities, and the former aro 
strained through cotton or porous paper. By stirring in tho 
open air the lacquer partially dries, absorbs oxygen, and gains 
a brilliant dark color. In the fiuid stato it is highly corrosive, 
and ifa drop fall on the skin, it will produce a serious sore, often 
eating its way to the hone. Thera is evon said to boa particular 
. kind of fever caught in the lacquer manufactorics. fot how- 
ever that any special buildings are used for this industry, which 
is carried on in ordinary houses. 

“The lacquer workers kneel on the nsnal matted floors, and 
the chiof cara taken is to keep tho apartmonts clean, and roo 
from dust, Tho lnequer is spread on the substratum employed, 
which is ulmost invariably wood, in coats of successively inereas~ 
ing Rnoness; the first cout usually being mixed with powdered 
earth, Each coat when dry, is rubbed down with a cutting 
atone. In an object intended to be of excellent quality, as many 
‘as oloven coata are thns Inid on, before tho decoration is com= 
menced. Aftor the application of tho last cont, the surface is 
ground down with lumps of hard charcoal, which aro kept wet, 
and the final polish is given by tho ashes of door’s horns, 

«The pattern to he borne hy the abject is sketched in oulline 
in Iaequer upon fibrous elosti paper «tho paper is warmed, and 
fitted to the surface to be decorated, and the pressure of the 
hanil is enough to transfor the pattern, after which the paper is 
removed. If the pattern is to be in gold, the outline is then 
followai: by a fine hair pencil, dipped in Inequer, which is in- 
tended to act as a size. When this has so far dried as to be 
sticky, fino gold dust is shaken on it from a spoon. Tho gold 
dust looks groy at first, but its yellow color is brought out by 
burnishing. As an illustration of tho almost infinite minute- 
noss of this kind of work, Dr, Dresser describes a little medicine 
box three-and-a-quarter inchos long, two-and-a-quarter inches 
wido, and seven-eighths of an inch in greatest thickness, which 
is decorated with fity-nine heads of flowers, each of which is 

to 
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half an inch long and three-sixtenths of an inch wide. On cach 
eighth of an inch square of these flower heads are about one 
hundred and twenty distinet pieces of gold, making six hundred. 
for each head, or above thirty-fivo thousand on the box. In ad- 
dition to these flowers, the little heads of grass on the box are 
also tipped with these little golden squares.” f 

‘Many other interesting details are given regarding the lacquer 
industry, for which we have no space. It is well to mention, 
however, that a moist atmosphere is said to be necossary to in« 
sure drying without eracks, The extreme humidity of Japan 
in certain seasons and localities, is probably a condition for the 
execution of large lacquered surfaces of templos. 

Regarding paper making, itis said that—“ Tho range of paper 
making in Japan is extraordinary—reaching from’ substantial 
roofing substitutes for tiles or slates, or the rough tarpaulin 
the Japanese wear in the winter, ta the most delicate lace-like 
fabric for kerchiefs or personal under-garments. 

«The pulp is made from the paper mulberry and five or six 
other plants, and it remains to be ascertained, first, how far 
these precious plants can be reared in any European district 5 
and socondly, how far their bark, wood and juice may be sus 
ceptiblo of use if exported, whether in the raw condition or in a 
partially prepared state.” 

Tho Palowin, extract from the “ Indian Agriculturist ” shows 
what is being done to extend the cultivation of the Rhus verni= 
cifere, and we shall be very glad to receive any further notes on 

he subject. 


“In a lotter to Sir Louis Mallet, Mr. W. T. Thiselton Dyer, Royal 
Gardens, Kew, says:—I am desired by Sir Joseph Hooker to draw 
your attention to the steps which have been taken by this establich- 
Mont to obtain information as to the Inequer industry of Japan. As 
you are aware, its products are highly esteemed by all lovers of art, 
but up to the present time practically nothing bas been known as to 
the methods by which such beautiful objects are obtained, 

“Trom the statement of Kimpfer (1712), it hus been aecopted by 
otaniats that tho varnish, which is tho basis of al] Jacqner work, was 
‘obtained from incisions in tho thres-year old stems of a tree indigen- 
ons to Japan, known as Rhus vernicifera. Beyond the fact that the 
tree is cultivated as coppice-wood, tho information of Kampfer docs 
not go, and up to the present time our knowledge of the subject has 
been a complete blank. Thus Balfour in his Cycloprdia of India 
(1878) states thet ‘the manner of preparing it (tho varnish) and tho 
mode of applying it, is and is likely to remain a secret,’ It had been 
supposed that the Japanese lacquer tree was identical with a common 
‘Himalayan species of Rhus. Dr. Brandis points out, however, (Forest. 
Flora, page 121,) that the Himalayan tree ia not ‘known to yield any 
varnish ;’ and Sir Joseph Hooker in elaborating the Anacardiace 
for the Flora of British India (ii, page 11) has, in deseribing it 
under the name of Rhue Wallichii, decided that it is not identical 
with the Japanese species. ‘The Incquer varnish tree of that country 
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is apparently unknown in India. It soems worth while, therefore, to 
draw tho attention of the Government of India to the fact, as seod 
could doubtless be easily obtained from Japan, and there are many 
parts of India in which the tree could be cultivated, 

“Jn its lac industry India possesses an art which is cloeely allied to 
that of lacquering, It ean goarcely be doubted that the latter is 
equally adapted to the methods and habits of the natives. Its re- 
sults are, in en economic point of view, infinitely superior to those in 
which lao is used, 

“ At the instance of Sir Joseph Hooker, the Foreign Office caused 
‘an claborate ingniry to be raade by its officers in Japan into the wholo 
subject. The result will be found ina report by the Acting Consul 
at Hakodate, dated Tokio, January 13, 1882, which has beon printed 
and laid befora Parliament, I am now to suggest thet copies of this 
report, together with this communication, shonld be printed and trans- 
mitted to the Government of India, in order that rome attention 
should be attracted to the subject in that country. 

“The very complete collection illustrating the report has been trans- 
titted to Kew and exhibited in the Museum of conomic Botany, 
Tt has been pronounced by oxperts in Japanese art to be of exception- 
al interest and quite unique of its kind. A portion of the expen 
ineurred by the Foreign Office in getting it together has been dofray- 
ed from the grant made to this establishment by the India Office for 
the: sustentation of the economico-botanical collections relating to 

India. 

“T am desired by Sir J. D. Hooker to inform yon that he received 
from Mr. Quin, Acting Consul at Hakodate, s small quantity of seed 
of tho Japanese lacquer tree, Rhus vernicifera. Portions have been 
transmitted to Saharanpur and Madras for experimental cultivation. 
Mr. Quin states that these particular seeds wera obtained ‘from trees 
which undergo a yory severe winter, being almost buried in now for 
several months,’ ‘The tree, however, will doubtless do equally well in 
less rigorous climate. Mr, Quin further states that the wax used 
in the north of Japan is all made from the berries of Hhus vernici~ 
Sera” 


Tue Assam Svcar-miit.—The following account of the com- 
mon Assam Sngar-mill is taken from a report by Mr. Stack, 
Director of Agriculture in Assam :—This instrument (called 
Hertha in Goilpara, and hal in Upper Assam) is a rude but, 
tolorably effective machine, and n quicker and loss dangerous 
worker than the heavy beam-and-pestio arrangement of Upper 
India.” It consists ‘of two vertical rollers (bafm) placed in 
juxtaposition, with their lower ends resting in a flat trough 
Chordl) scooped ina solid and heavy block of wood (toljolty 


* Meassra, ind The claim for their Bihia mill the power of ernsh~ 
‘tng eo ta eee are iaeigiven fie aa the common At of Behar and the 
NeW. Provinces. ‘Their calculations (which are supported by independent ex 
metal evilence) make the average outtuea of the Aethw about 100 Ibs. por 
ure Assauieae mill works at leest half as rapidly ageis, 
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resting on tho ground, while their upper ends ‘pass through a 
rectangular space cut in a horizontal beam above (Bonjoli) sup- 
ported by uprights (hol khuta) lot through the lower block into 
tho ground, The rollers aro held in their places by vertical 
clamps (ylard), which grip Unem at the upper and lower ends, 
and are driyen home by wedges (kil). ‘Tho portions of the 
rollors which project ahove the upper beam (Borjoli) ara grooved 
#0 a3 to work into each other on tho principle of an endless 
screw. Tho driving power is. horizontal beam (&é¢ari), ap- 
plied to the head of the taller or “ male” roller (mita bkim), upon 
which tha shorter or “female” roller (maiki bhim) revolves 
in the contrary direction." The “male” roller is usually, 
if not invariably, that on the right hand as one frees tho 
mill, and the diroction of progress is from left to right, that 
is to say, the men at work waik round with tho left shoulder 
inwards. Buffaloes are seldom yoked to an Assamese sugar 
mill, and bullocks never. The whole machine is made entiroly 
of wool, without a nail or a pieco of iron in its composition, and 
its valuo varios according to the kind of wood used. A mill 
can bo built of tamarind wood for Rs, 8 but in jam wood 
(Eugenia. Janbolana) it will cost Rs, 12, and if nakor (Mesa 
Ferrea) ie used, as much as Rs, 15, “ 
AM being ronly for crushing, the first thing tho cultivator 
does is to bind two of the finest cano stalks along the beam of 
the mill, as an offoring to Viswarkarma, the god of artificers. 
Tho canes are then passed through the mill in batches (and or 
kand) of six or cight at a time, tho jnico falling into tho trough, 
and thence through a holo on toa sloping wooden tray, which 
transmits it by a lip of plantain leaf to the earthen vessel placod 
to veccive it ina pit dug below, In some places the tray (ras- 
dara) is cirenlar in shapo, with a raised wooden edge and a 


© The following aro the dimensions of @ sugar-miil messared in the Majhull, 


and may bo taken as fairly representative of the machine cammanly need in 
Assan ij 
nag. Mgendih. Theres or dept. 
fe we 
Teli, oe eae ae a OED 3 
Trongh acooped in torjol, 2 OO 7 2h 
Frorjotiy ve swe oe OGD 6 
Recteagular space in borjoli, 1110 9 6 
‘Total length of rollers a» 26 
Gireumferonce, w.. |. 2 4 , 
Kength of groove. part 11 
rotilth of groves, vx. 0 2h 
Telen ot sth o & 
ight of uprights, 26 
Circumference, we So 24 


‘Tho length of each arm of the beam was ubout 9 foot. oth 

‘The emooth of ungrooved portion of the rollers was thas 2 feet inches in 
ongth, but from this must he deducted the spaces covered by the dopth of tho 
tromgh below and the thickness of the derjoli above, 4.c., 2) inches and 6 inches : 
fone, 2 feot 5 inches ~ 8} inches = 1 foot 8f Inches, the Length available for 
eonhing. 
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fannel-shaped oseaponrent for the juice, but usually 2 simple 
slab of wood, slightly concave, is considered sufficient, ‘The 
working of the miil is accompanied by a loud and stridont noise, 
which is welcomed by the ryots as a sign that the rollers aro 
biting well, and is, moreover, a cheerful and useful accompani~ 
meni while the work is carried on by night, as is the practico 
towards the end of the season, when the heat of the day would 
bo injurious alike to the men and the cane-juiee. Bach handfal 
of canes is passed through the mill three or four times, until they 
Degin to yield mere foam, when thoy are thrown aside, and a 
fresh batch takes their place, Mugi and pura cane squirt out 
thoir juico plentifally on the first compression, and give less af= 
forwards, while tho harder end tougher teiya passes through al 
most dry, and only begins to yield juice to tho second squeoze, 
At the third and fourth crushings, the flattened canes are usually 
twisted into a ropo, so as to present a bulkier body for eompres~ 

n, A boy sitting in front of the mill draws them out as they 
pass through the rollers, and hands them back to the man who 
sits behind and focds tho mill. Four or five man drive the 
machine, resting their hands on the beam, and pushing against 
it with the chest and shouldors. The force required ta put the 
mill in motion was ascertained in one exporiment made by Mr. 
R. T. Greer, sub-livisional officer of Golighit, to be 5 to'6 Ibs. 
‘without cano, and 40 Ibs. with mugi cano between the rollers, 
Dut 60 Ibs, with éeliya.’ The rato of progress in crushing is 
about two maunds (183 Ibs.) per hour. A good deal of trash 
‘and impurity—carth from the imperfectly cleaned canes, frag 
ments of the stalk, dust carried by the wind, &e.—enters tho 
earthen pot along with the juice; in fact, after a couple of 
hours’ work, mad can be plentifully scrapod off the plantain leaf 
lip of tho tray, but the ryots seldom trouble themselves to clean 
it When the pot is full, it is changed for another. As the 
work proceeds, the wedges holding the clamps have usnally to 
be driven home from time to time, to counteract the tendency 
of tho rollers to work asunder. 


‘Tan following is extracted from Mr, Risley’s report on the 
Trado of Chota Nagpore, with roferones to the proposed railway 
from Sitarampur. 

The gradual spread of cultivation, the incessant demand for 
railway sleopers, and tho practice of girdling the tree for resin, 
have combined fo denndo tho districts of Hazaribagh, Lohardag- 

and Manbhoom of most of their valuable séi forests. Ex- 
nsive jungles still remain uncleared in theso districts, but 
noarly all the troes big enough to make sleopers have boen 
thinned out, and little besides saplings is left. Forest. reserves 
have boon formed by Government in the norih-west of Hazari- 
bagh, in the couth of Palamow, and in the western corner of 
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Singbhoom, and throughout the division the landholdersare now 
beginning to ostablish small reserves locally known as rakhwate. 
Theto, however, are not worked on any regular system; their 
boundaries aro usually ill-defined, and the conflicting claims of 
tho landlord and tho villagors are a fruitfel source of litigation 
inthe criminal courts, A schome for preserving the private 
forests of Chota Nagporo has recently been under consideration. 
by Government, erest officers wero deputed to examine the 
forests, but it is believed that, except in Singbhoom, which has 
only been resorted to for sleepers within the last two or three 
oars, and in the gouth of Lohardugga, the private forosts of the 
division contain little timber worth preserving. In the Tribu- 
tary States the original forests are still virtually untouched, 
Cart-roads do not exist, and the rivers cannot bo used for float- 
ing timber. Hero the proposed railway will open out an enor 
mous area of virgin forest which, if properly worked, ought to 
meot almost any demand for an indefinite period. 


‘Tae Conx Oax ty New Zrarann.—In a paper read before the 
Auckland Institute, Mr. Justice Gillies gives the following parti- 
eulars:—In 1855 the lato Dr. Sinclair planted a young Cork Oak. 
received from Kew. It is now 40 feet high, 14 feet in bole, with 
a crown of about 40 feet in diameter. The trunk at 3 feet from 
the ground is now 5 feet 9 inches in girth after stripping. For 
several years it has prodneed acorns, from which the prosent 
ocenpant of the grounds, Mr. John Hay, has raised a number 
of young oaks, and distributed them liberally through New 
Zealand.” In 1817, I stripped the tree for the firet time, and 
got a large quantity of virgin cork, which I did not weigh, 
tho first stripping being of no commercial value. In February 
last, I again stripped it, and after drying the bark found the 
product fo be 70 Ibs. weight of good marketable cork fit for pint 
corks, and said to be worth GOs. per ewt. It will thus be reen 
that the trees must be twenty-five to twenty-seven years old be- 
fore producing any return, and then every five years may pro- 
duce 70 Ibs. to 100 Ibs. weight of marketable cork. ‘The produce 
improves in quality with each stripping. On comparing the 
New Zealand product with imported bark, it is evident that the 
annual growth of the bark in Auckland is equal to that of the 
imported.—Gardener’s Chronicle. 


‘Tan Trearuent or Rosner: Iporvant ror PLanrens.— 
Mr. T. Christy of London writing on 9th August with reference 
to “Ria” lottor on pago 615 of tho Tropical Agriculturist, says — 

“Tam delighted to see some people aro waking up, and I am 
glad to let them know how far L have got in regard to the treat 
ment of milky gum. As soon as the milk is collected, weigh out 
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a pound or any given weight, then get some cheap spirit. If 
the strength can be discovered so much the better, hen all 
is ready pour in some spirit on the milk, and if watched, and of 
tho proper strength, all the rubber or guttaperche will run up in 
veins toa lump. Of courso the less spirit used the better : then 
note the quantity of spirit required and write it down. Take the 
ball of rubber and put it into clean water and wash it as you 
would butter, and put it to dry in cakes in the sun. This washe 
ing gots rid of the resin and gum that cause the ‘clastic? gum 
to be brittle. Some sort of gutta I have found go quite fied 
when treated. I have tried alum and on some ‘ milks’ this has 
an effect, but I do not get so large a yield of elastic gum as 
with spirit."—Timber Trades Journal. 


TzaKwoop.—] understand, says 2 writer in the Garden, that 
ome of our enterprising hot-honco builders are introducing: thie 
wood into horticultural buildings, and it is expocted i will 
fupirins pie toa condlerable extent Tt Heh rong, and 
durable, and not diffeult to work. Teak bnskote for orchids are 
now common, and gardeners know how much more lasting they 
are than those of hazel und other common woods. Lightness 
an elegance of stroclure are important considerations im hot 
hhonses in moro ways than one, and. in this respect teak has the 
decided advantage, for it enables the builder to dispense with 
heavy rafters and heams, and is not much less durable than iron, 
to whichit sproferabloin othor respects. Timber Trades Journal, 


to the markets in our largo towns. Why 
owners in the home timber trade use up a little more of their 
waste material for such-like small articles, instead of consumers 
having to send 3,000 miles for them ? These American skowers 
are better looking than the rough hewn ones to which we havo 
been accustomed, but certainly not so well suited for butchers? 

marposes. They look moro like ready-sharpened pencils, having 
as tats earvotir aad polated machinery. We suppose, 
however, that the introduction of these American skewers is 
due to our national backwardness in making uso of labour- 
caving machines for small industries, Skewer-making in Shake- 
speare’s time was carried on by hand in this country, and is 
still to a great extent. The processes of the manufacture ure 
generally believed to have suggested the following lines :— 

“There's a divinity that shapes our ends, 
Rough hew them how we will” 
—Timber Trades Journal. 


* 584 Moras, QUERTEA AND EXTHACTA, 
Tne following extracts from the “ Capo Times,” shows thaé the 
importance of sceuring a supply of Focal funk prodtes is ap- 
rociated by tho Government there, Mz, Hutchins of the Indian 
Forest Department, lately transforred from Mysore to Bengal, 
an] now employed on special duty at tho Cape, is the officer ro- 
ferred to. 


“Honorable Mr. Pritchard moved: That there be laid on the tabla 
of this Council a return, showing the imported cost of all articles 
made; of wood contracted for by the Government ont of this colony, 
such aa railway carriages, railway trucks, tipping carts, Scotch carts, 
Wheel-barrosis, railway sleepers, pickaxe handles, &c., imported during 
the year ended the S0th dune, 1883, Tle desired to obtain this in- 
formation in order that it might be compared with the report of the 
committes of another place which was now sitting on the question of 
colonial industries, 


“Mr, Robertson's resolution on tho use of yellow-wood for railway 
sleopers, and the encouragement of colonial wooderaft, was agroed to 
in committee, What will como of it? A select committee two years 
ago recommended certain tests and experiments with reference to the 
use of yellow-wood for railway sleepers; and a fortnight ago some 
sleepers cut from Knysna timber were shipped to England to be tested, 
Mr. Robertson’s resolution will have the same fate, There are at 

resont in the country sleepers of ereosoted yellow-wood that have 
jain for many years, is no evidence to bo collected from these? And 
what says Comte Vasclot do Regné? Yellow-wood, experts eny, ia 
one of ‘the hardest and most durable of timbers, if cut at the proper 
season and dealt with secundum arten. Stink-wood is of quicker growth, 
and might be multiplied indefinitely if the work of re-forestation wore 
actively and skilfully pursued. If Mr, Robortson had brought to 
the notice of the House tho state of tho Forest Department and its 
need of more liberal treatment, he would have done more good than 
by a resclution which will straightway be pigeon-holed in a department, 
‘The Comte Vaselot de Regné has lately been reinforced hy one expe 
rienced and clever forest officer from India; but this branch of the 
service is undermanned, It is trite to say that not for the sake of 
timbor only the coloninl forests should be kept under careful and intelli 
gent control, and planting indastriously carried on wherever the condi 
tions of goil and gite are favourable, ‘The effect of forests on climate 
is known to overy school-boy.” 


Sows experiments in manufacturing potash have been made b 
Dr. Warth at the Dehra Ddn Forest School, and 250 maun 
of undried sfl wood yielded 8 seers of potash. 
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COCHINEAL. * 1 


jee information in this paper is derived partly from Liotard’s 
Memorandum on Dyes of Indian Growth and Production, partly 
from the Proceédlings of the Agricultural Department, Ootober 
2871, and partly from notes supplied by Lient.-Cofonel Wace, 
Commissioner of Agriculture, Panjab.-J. §4C. D.J ‘ 


e 

The Cochineal insect is known scientifically as the Gocens cacti, . 
being neatly allied to the lac insect, ov Coeger Lacea, It is found 
in the wild state in many countries, but in Mexico and the 
Canary Islands has been much imprqved by rearing and selec- 
tion. “The object of the present notice is to deseribe the methods 
of rearing employed in these coutitries, to give somo description 
of the cochineal dye, and to potnt out the gréat fattlities which 
exist for cultivaygag the insect in Indiq without’ difficulty and 
with much profit. ‘Phe Cochineal insect’ ia met with of two 
varieties, the grana fina and the grana sylvestris, "The latter 
qariety ig wild, and is inferior to the gréna fia or Mexican 
or Mestique variety, which alone séems to be commerctélly pro 
fitable. In the Canary Islands the grata find has been intro- 
duced with much success, as will be seen from the following 
descriptive report furnished by Mr. Grattan, British Consul in 
the Canary Islands. 

The Cochineal insect ia a epeciog af coceus about the size of a 

en; it hae a silvery grey apipeathnce, the body being reddish 
Finck and covered with fine white dust, When fiat brought 
forth, the insect moves about frecly, but asit growa it fixes itself 
to the leaf from which it derives its nourishment, ‘There are 
several varieties of the prickly-pear plant on which the Cochineal 
feeds, but that most, generally cultivated for the purpose of breed- 
ing, is the common hardy Opunéia vulgaris, In a wild state this 
plant brings forth abuidance of fruit, and it formerly supplied 
one of the principal atticles of food to the inhabitants of the Ca. 
nary Islan :felltt'is found to debilitate the plant when 

4p 


. 


586 ‘COCHINEAL, 


‘used for the purpose of rearing Cochineal ; it is therefore careful 
ly removed na fast as it buds. The cactus plant is so hardy as 
to grow fasurigntly on rocky spots, where there appears to be 
scarcely soil enough to fill the creviees ; but in this stato it cane 
not serve for the rearing. of Cochineal for more than one or two 
seasons, In rich soil, and with abundance of manure and water, 
the same plants will continue to yield excellent crops for from 
10 to 12 years. 
_ The best soil is that which is found in voleanie countries, 
where piimice stone and black scoria abound. Where no arti- 
ficial irrigation can be obtained, a layer of bliok scoria, called 
locally “pican,” covering the ground to the depth of soveral 
inches, is found greatly to improve the plant, by retaining the 
moisture of the soil, and protecting it from the heat of the sun, 
and also by preventing the growth of weeds, thereby keeping 
the land constantly clean. In those parts of the Canary Islanda 
where the soil has been overrun by lava, and on which the vege- 
table growth is confined to lichens, mosses, and here and there 
small ferns or weeds, the preparation of the land for the cultiva- 
tion of the cactus is a long and costly process. The rocks and 
stones which cover the surface being removed from a given 
space, the earth and mould buried beneath them is carefully 
collected into a mound; the rubbish is then replaced, forming a 
flat surface, ind, the earth is spread on the top to the depth of at 
east three-quarters of a yard. ‘The expense of this process vue * 
ries according to the hardnesg of the rock, to the abundance of : 
sub-soil, and to many other circumstances. When the lava 
streams of older date, and the crumbling action of the elements 
has softened and rendered the stone porous, the mould beneath , 
being found in sufficient abundance ; the averkfge cost of prepare 
ing the land for eactus planting is about £90 to the acre, 
‘Where there is abundasice of earth on the surface, and the pre~ 
paration consists only in levelling the ground for the facility of 
planting and of irrigation, the cost is much less; buta thorough 
upturning and airing of the soil is found to be essential to the 
anecessful enltivation of the cactus. The cactus plant is propas 
gated by the leaves, which should be broken off sharply one at a 
time, and be exposed to the heat of the sun for about threa 
weeks before they aro planted ; if the leaf is put.into the ground 
~ fresh and moish as at first gathered, it is almost sure to rot; but 
when laid im: tha sun, and allowed to dry yntil slightly bent, it 
will strike root and bud with the greatest facility. During the 
summer months, leaves po dried will be found to bud in ten 
2s days ora fortnight with great profusion, as many ns eight or 
ten new leaves bursting forth at the same time. The leaves 
should be planted in furrows at about a yard apart, either 
edgewaya, as close as possible, or about + inches apart if placed 
across the furrows, ‘his plantation pene made in May or 
June, the new leaves will have grown to their full size in four 
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or five mouths, and the plants will then be ready for trans- 
planting into the ground to be finally allotted to them. Here 
the farrows should be at least two yards apart, in order to ad- 
mit of a free passage to the labourers amongst the plants after 


-they have grown to their full size; and euch plant should be 


laced in the furrow at half a yard from that on either side of it, 
in order to allow sufficient apace for their full development, 
which will take place in the month of February or of March. 
Each leaf buds with about from 5 to 15 shoots, according to the 
nature of the soil and to the quantity of manure and water supe 
plied to it, Tn handling these plants, great: cara must be taken 
to avoid bruising the main trunk; if by accident the hoe should 
De atruck against it, the only way of saving the plant is"to cut 
out the injured piece with a sharp knife, the fresh out will then 
probably dry, and the plant will be none the worse; a bruise, on 
the contrary, gradually causes the whole trunks to become soft 
and putrid. A considerable quantity of ordinary manure or of 
guano is required to bring tho plants to perfection, the. latter 
fs dangerous without: abundant irrigation, the plants being sub- 
ject to a peculiar disease when there is not sufficient water to 
Uissolva the guano; but with plenty of water as much as 20 
owt, of guano can be applied to each acre of cactus plants with 
the best results, In all cases, however, it is found advantage. 
ous to make use of ordinary manure, as well as guano, in order 


~ to lighten the soil, which should be thoroughly dug four tirmes 


a year, and oftencr when weeds ure plentiful, 
‘Having by these means by the end of May or June, obtained 
well-grown eactns plants consisting of four or five branches 
springing from cach trunk, with a good supply of rich dark. 
green leaves; when the fleshly spines and prickles have fallen 
from them, tho plantation is ready to receive the insect. ‘The 
growers on the south side of the Island of Tuierife cultivate 
The Cochineal in the winter, eo as to bring it to maturity in time 
for the great crop which is planted from the latter end of May 
to the end of July or August ; the insects being carried to the 
north of tho island in boxes supplied with trays, in which they 
aro laid to the depth of two inches. Each box is constructed to 
hold about 40 Ibs. and is carried on a man’s shoulders over the 


+ mountaine during the night, so as to be as little exposed to 


the heat of the sun aa possible, In Grand Canary the most 
extensive planters reserve a portion of their land for the produc- 
tion of “madres”, (or mothers) as will be hereafter explained. 
‘The state of the weather duting the growth of the “madres,” 
and the temperature at the time of spawning, has so great un 
effect upon the amount of young produced, that ib is impos- 
sible to fix the quaptity of “madres” required per acre; but 
for such a plantation as bas been described, about from eight to 
ten boxes, that is from three to four quintals, would be con 
sidered a fair average. ‘The mothers are put into emall Lags 


. 
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“ madé of a material called “reriqine/* (a sort of gauzo,) about 


8 or 9 inches long, and shaped somewhat like a sausage, in each 
of which is put about a table-spoonfal of madmps, ” and 
then bung ever a leaf in the Cochineal plantation. “The young, 


“as they atethorn, walk out of the bag on to the cadtis, and 
+ spread over thé eacfaco of the leaf. ‘The quantity of insects 


spawned in given time will vary according to tha heat of the 
weather, and th aga of the “madres”; with fresh f madres,” 


and in warm weather & conple of hours will be enough to cover 


tho leaf sufficiently with old “madres,” and in cold weather, 
the bags may be left on the leaves as long as 30 hours, or even 
two days; the lesf, on removing the bags, should be modera- 
tely and evenly covered with insects. If the insect is allowed 
to spawn too fréely on each leaf, the crop will be damaged in 
quality, and if the bags are removed too soon, the crops will be 
deficient in quantity, ‘Tha obtaining'of. fair average number of 
insects on each Jeaf is therefore one of the most important points 
to be looked too in the eultivation of Cochineal, and one which 
requires experianoe and constant supervision on the part of tho 
grower. Theré aro other ‘ways of conveying the spawn to the 
Teaves; that most in practice is the following: the “ mad~ 
res,” are spread, on shullow trays which are stid into shelves 


*-round a room, each tray being being about + or 6 inches long 


and 23 inches wide ; some ‘use them made entirely of wood, 
others a framework ‘of wood with a bottom of “medio brin,” 
or thin ennvag, nailed on 60 hs to prevent the escape of the young. 
The madres” being laid thinly evr the surfaee, so as to lie 
closely side by sidé but not one over the other; pieces of rag, 
about half a yard long by 5 inches wide, are then spread over the 
whole surface of the tray ; ina short time these become covered 
én the uuder-side with the young insects, and being removed are 
conveyed to the plantation in baskets; they are one by one pins 
ned on to the leaves, on which the young insecta soon fix them. 
selves; fresh rags are then laid over the “madres to be again 
covered with the young. It is found that white rags are best, 
black and dark colours are dislited by the insect, “The same 
difficulty as to the number of insects conveyed to cach leaf exists 
in thia ‘method of rearing as well av in the former with a new 
element of difficulty, viz., that the production of the young 
varies with the amount of light admitted into the room. To 
ineure the greatest quantity of spawn in the shortest time, it is 
therefore necessary to have a skylight to the room, and it is nob 
improbable that the preference for white rogs is cwing to their 
admitting more light to the insect. After pinning the rags to 
the leaves they are left for a longer or shorter time, according to 
the stato of the weather ; in fine and warm weather 24 hours will 
suffice, but when the weather is cold and damp they should not be 
removed for three, four, or more days. In the winter season the 
raga used formerly to be left upon the plants until the time for 
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athering the crops, in order to protect the’ young insects {rom 
the inclemency of the weather, but experience has shown that this 
object is better obtained by other-means, It may be-as well to 
mention here, that for a winter crap the ineects should be allowed 
to spawn far more copiously on each leaf than inv eummer, as the 
col, rain, and winds of that season destroy agreat many, When, 
the “madres” have exhausted their powers, which occurs: sooner 
or later, according to the temperature to which they are exposed, 
and which is known by the young being born black. instead of 
white, they are collected from the bags of trays im which they * 
have been spawning and put into an oven for drying.-. This 
process, and the treatment used in preparing the “ madres” for 
market, is so similar to that gone through with the full-grown 
silver Cochineal of the prineipal crop, that hoth subjects may be 
considered together. ‘The young insect takes more or less time 
in coming to maturity, according to the weather, ‘Those reared. 
in June are often ready to be gathered in 70 days, or even 
earlier; whereas those reared in Octobet_ and November are 
not ripe till late in February or early in March. Those reared. 
in the latter season, which aré intended. exolusively to serve as 
“madres” should be allowed to ripen thoroughly belore they are 
gathered, and should not be taken off the plant until there are 
some young to be seen crawling‘ over the leaves. On the’ 
other hand, the :Coghingal reared in Maveh. or April for 
“mnadres” apawns with anch astonishing rapidity in June or 
July, under the inflacnop of the heat of those months, that, ae 
soon as the first lea! in a-plantation which has taken three or 
four days to cover with insects is seen to have young upon it, the 
whole should be gathered, for éven those that, require some 
honra before arriving at maturity will ripen in warm weather. 
‘The Cochineal reared in June and July being the great erop 
of the year, prepared principally for drying at once into silver 
Cochineal, should be gathered before it, commences to epawn, 
‘Thus, during August and September, the grower watches for the 
first symptoms of spawning, and ae soon ae they are noticed, nat 
a moment is lost in proceeding to immediate gathering, for the 
weather being then quite as warm and bright as in June, the 
same rapidity in ripening is observable, and the loss of weight is 
serious if the spawning is allowed -to proceed for even a few 
hours. ‘The proper manner of gathering varies according to the 
object to which the plunts are devoted; but, asd general rule, 
the leaves on which the bags are placed are sharply cut off with a 
+ Knife, close to the branches, and the Cochineal is awept off them 
into broad baskets closely woven to prevent loss, After the leaves 
are all cut off and swept, they are dropped into the ridges, where 
they are left ; another set of gatherers carefully serapo off the in 
sects which have passed into the branches or trunk of the plant; 
Jeaving even one or two insects on these branches is fatal to the 
health of the plant, as they epawn, most probably in hidden spote, 
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and shortly afterwards the streigth of the branches, which is re- 
qnired to produce new leaves for the ensuing year, is absorbed by 
the sutreptitious growth of insects, and this is fatal to the futur 
crop. It is, therefore, a most important point to be attended to 
. by the overseer, To prevent any young insects remaining on 
the plants after gathering, it is necessary to sweep the branches 
several times every two or three days. . By this means such aa 
may escape the first or second sweeping, having both grown and 
changed their position, will he removed on the third or fomth 
application of the broom. It must be borne in mind that a 

7 = small insect will grow in a few weeks into a “ madre,” and will 
1" propagate several hundreds of young which will eventually much 
weaken the plant. The leaves whieh have been cut off at the 
gathering of the crop, shauld now be chopped up into small 
iecea and dug into the ground, as they serve to lighten it, and 
y their fermentation they warm the roots of the plant, and act 
“ag excellent manure; guano should also be applied freely. Tt is 
found that as much as 15 quintalé of guano per 14 acres ean be 
applied with benefit to the Cochineal, a grower at Grand Canary 
used as much as 25 quintals on one occasion, and was rewarded 
by areturn of from 11 to 12 quintals of Cochineal, or nearly 
double the average erop. ‘To prevent so much guano injuring the 
‘plants, artificial watering must be freely resorted to if necessary 5 
~ agond soaking being given to the ground every three weeks. 
. The cactus cannot hear much water when nob strengthened with 
“¢ manure, neithor can it bear much manure unless it is copiously 
watered. When a plantation is reserved for the production of a 
winter crop, the leaves should be covered with Cochineal in the 
months of October or November; by planting the young Cochi~ 
neal at this season, it ripens, and is ready for gathering at the 
latter end of February or of March, Another plantation of cacti 
js reserved for receiving the seed at this season ; but as the planta 
cannot be forced to bud during the winter, the seed must be 
planted in March upon Inst year’s leaves, which have the dis- 
advantage of being tough for the inscet, and this renders a winter 

* exop:mora precarious hen “éne obfained in summer ; however, 
the sale of “madres” ia June brings a quicker return than the 
dry crop of Angust or September. ‘The wind and rain during 
the winter months frequently deatroy half the crops, and in 
summer a hot south wind (‘levante”) will often kill many of 
the insects. In order to prevent the losses thus occasioned, a 
light covering of cotton, gauze is spread over the whole planfa- 
tion upon stakes and wires, at a height of about 7 feet. Mats 
have been used for the purpose, and also calico, but these ma- 
terials ure found to injure the insects during the winter by keep- 
ing off the sunshine, and in summer by preventing the free 
circulation of air. Some growers protect the insects by merely 
throwing mats loosely over the plants when the weather threat- 
ens to be very hot or stormy, removing them when the danger 


hae passed, But thess ate onfy inake-obifts, aod aré lew eff 


caeious than the first-mentioned plan. The evil effeets produced 
by the heat Juring a eouth wind in summer may be much dimi- 
nished by a copious watering early in the motning, for tho 
moisture which evaporates from the wet soil saves many of the 
insects, As the Cochineal is collected, caro should be taken 
that the baskets do not remain long filled, the insects that lie at 
the bottom being injured by the weight, The peraon in. charge 
should immediately empty the baskets on’receiving them from 
the plantation, and spread out the Cochineal ob’ trays, or even 
on a shect on the ground, not. deoper than from 2 to 3 inches, 
otherwise tho grain will assume a reddieh tinge, which-éov- 
siderably diminishes its value. The Cochineal gathered during 
the day is collected in this way, and towards evening it is a 
into an oven heatad at about 150° Fahrenheit; there it is left 
for four ot five hours, the temperature being careftally kept up 5 
afterwards the oven is allowed to fool gradually until the morn- 
ing, when it will be found that the inséets are still moist, Ex. 
posure to the sun for a féw days in summer will complete the 
drying, and it is found that there is less loss of weight when 
the Cochineal is dried in this manner than would occur if 
subjected to greater heat, or if left a longer time in the oven in 
order to dry it at once; even in winter tany growers prefer 
to Jet their Cochineal dry slowly in the air rather than by the’ 
rent, of the oven, the loss of tiine hheing of less importance than 
the loss of weight. Some growers do not née the oven; a 
table-spoonful of wood-ashes is spread over a pound or two of 
Cochineal, it kills it in a couple of hours;, the dust and ashes 
are then shaken off from the grain in a sieve, and the Cochineal 
is dried in the sun. Others prepare the Cochineal by putting it 
into sacks in moderate quantities; two men grasp the sacks at 


each end, and shake the grain briskly backwards and forwards; ” 


this process gives the Cochineal a brilliant polish, and thongh 

less weight ts finally obtained from a given quantity of greon 

Cochineal, the price it commands in the “London market come 

penestes for the loss of weight, But the best processes for 

prevaving this polished Cochineal are known only to a few, who 

cep the secret jealously; tho oven is, therefore, atill almost 
universally used for drying. 

© After the grain is thoroughly dried, it iz well sifted in order 

to free it from a white powder which to the last clings to it; 

~ numbers of prickles which have fallen from the leaves have also 


to be removed, Excellent machines have been invented for this” 


purpose both in England and America, The Cochineal being 
thus dried and cleaned, it is packed for exportation into bags 
containing about 150 Ibs. each, which are carefully sewn up, 
‘This is done by the trader who buysit froin the eultivater, the Jat- 
tor rarely oxporting the grain on his own secount, ‘The results 
obtained by different growers of Cochineal vary so much, in con- 
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sequence of the peculiar cirenmstances to which the cropa are 
exposed in different localities, that it is impossible to fix upon’ ° 
the actual value of an average yield per acre; but it is universal- 
ly admitted hy the land-owners in the Canary Islands, that np 
other branch of agriculture is so remunerative. ‘The average 
temperature in the southern part of the Canary Islands is about 
80° to 84° Fabrenbeit, and it rarely falls at night below 56° or 
60%. At Laguna, and at Qrotora, and other places in Teneriffa, 
where. Cochineal is enltivated at a height of nearly 2,000 feet 
abové the level of the sea, the climate is temperate, ‘The thermo- 
meter rising to 72° ot 78° in the summer, and falling at times 
during Winter nights to 45°. 

In all these places the’ésstus thrives, and Cochineal can catty 
sequently bé reared euccessfully. 

Rain falls in Teneriffe (more plentifully on the high lands 
than on the coast) from the month of October to April, often in 
heavy showers, which continus at intervals for two or three days, 
these are generally followed by two or three weeks of dry wea- 
ther. The raing are seldom ¢xcessive; the winds rarely amount 
to gales. From May to October the weather is constantly d 
There ara no tables of rain-fall during each mouth tobe obtaii 
ed here, t 

‘The following account, showing the amount of the firet ont- 
lay, and of the annual expenses and profits per acre of a Cool 
neal plantation, has been given by a grower in the middle lands. 
of the valley of Orotora, Teneriffe = an 


Parchage value of land per acre, .. 

Preparation of Iand and cost of  plentin 
cactus for the first year before recei 
neal crop, se ” 

‘Bogs, baskets, and other utensils, -. 


First outlay; .* vs 38 


’ 7 Aanual Expenses, 
@ boxes of “metres,” at 2s. por pound, : 
Wages for planting, gathering, and preparing, Goehtne 
12 quintala of pnand, at (344d. per quintal, 
Digging, weeding, watering, and gencral expenses, 


Total, v4 88 0 8 


Annual Profits. 


60 Ths, of black # madres,” 4 we 
{_ 8 auintals of silver Cochinealy at de, per ty, 


3 oa) “Total, +. 198 0 


Net Prof, «40 0 0 


is 
i. 


+ ‘The average price at which the “madres” can bo obtained: 
» \baries much at different times, falling as low as 9d., and {re-’ 
uently rising to 2¢. 6d. and even Ss, per pound. — 


ae x 
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‘The management of the insect gives employment to a larga 
namber of women; it can almost exclusively he conducted b: 
them. The larger proprictors employ most of their hands 
during the whole year, so as to command a full number when 
the labour of the season comes on. The wages of the women in 
the valley of Orotora is 6¢. per day, or 88, 6d. per week for the 
best workers, Day laborers receive at the rate of Gs, Sd. per 
week for digging and planting, &., &e. ‘Tho suocessfal culture 
of the Cochinosl requires experience and patient attention 
on the part of the grower ; he will receive his reward by obtain- 
ing a return of from 25 to 30 per cent, upon the capital 
employed. 


IL. 


In Mexico Cochineal is cultivated in much the same way as 
in the Canary Islands, Mexico being in fact the native country 
of the insect, Cactus plants are cultivated by the natives round 
their huts, and upon the plants the insects attach themselves 
and rapidly increase in numbers, ‘The season of rearing and 
gathering lasts about seven months, during which period the in« 
sects are gathered three times. After thé gathering some of the 
branches and leaves containing females and their young aro 
preserved under shelter, and on the return of the proper season 
they are distributed over the plantation. A few females are 

ut into a nest of some downy substance, which is placed on a 
Branch ‘of a cactus plant. ‘The young inseote quickly spread 
themselves out upon the leaves to which they attach themselves, 
They are gathered and killed by being brushed off with a feather 
into pans containing boiling water, or by being brushed into 
baskets and subsequently steamed or heated in an oven, When 
taken ont of the hot: water or steamer, the insects, which are now 
swollen to twice or thrice their natural size, are dried in the sun, 
and then packed for the market. The different modes of killing 
and drying the insects cause the various differences in the ap- 

arance of commercial cochineal. The usual appearance is of 
irregularly formed grains, fluted and concave. ‘The best sort 
seam as if dusted with a white powder, and are of a slate prey 
colour, ‘This appearance is often imparted artificially by means 
of powdered tale to deceive the purchaser. 

Threa kinds of cochineal are recognised in commerco, ‘The 
finest ig known as “ Mistic” from La Mistica, the name of the 
place in Honduras, where the best insects are reared. These are 
the grana fina mentioned above. An inferior variety is known 
as “wild cochincal,” the graua sylvestris, The third and least 
valuable kind is known as “mixed cochineal,” being a mixture 
of the worthless insects of the two first mentioned descrip- 
tions. 

Cochineal has been several times chemically analysed, but the 
results are not altogether satisfactory. Cochineal contains— 

4a 
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Carmine, wh 


ch may be ealled the colouring matter, 

‘A peculiar animal matter. i 

‘8 Tatty matter composed of stoarine, bleino and volatile 
fatty acids. 

Salino matters, such as phosphate and carbonate of lime, 
chloride of potassiom, ‘phosphate of potash, and potash 
combined with organic acids. 

Tho red colouring matter is generally about 60 per cent. 

of the whole. 
arming, or the colouring matter of cochineal, may be ob- 
tained by macerating finely ground cochineal with ether, which 
dissolves ont the fatty matter, and then dissolving the earmine 
by the application of hot alechol and leaving the solution to 
cool: on evaporating the alcohol, the carmine is deposited as 
fa beautiful red crystalline substance, which diewolves freely in 
water, It is affected by the following re-agents, as under:— 


Tannin, —« 
‘Moat acids, ., 


Givos no precipitate, 

Change its cotoar from a bright 
to a yellowish red, 

Does not change the eolour, but 
rather raddens it more. 

Change it to a crimson-violot. 

Produce the same effect. 

Gives a erimson-violet precipi- 
tate. 

Combines with it and precfpin 
tates it as a beautiful red ; but 
if boiled it posses to violot- 
red. A little potash, soda, or 
ammonia added prevents thia 
change and proseryes the sta- 
bility of the red. 


Boracie neid, 


Potash, soda and ammonia, 
Baryta and strontis,... 
Limo, S 


Alumina, 


Protoxides of tin, 
Peroxide of tin, 
Salts of iron, 
Salts of lead, 


Galts of copper, 


Nitrate of morenry,.+- 
Nitrate of silver, 
Chlorine, 


‘As may be supposed, it 
goodness of a cochineal by its 
to ascertain ite value, we mus 
experiments. We are indebted 


Change it to erimeo 
Change it to yellowisl 
‘Tarn it brown; no precipitate. 
Chango it to violet; no precipi~ 


tate. 
Change it to violet; no precipi- 
tate, 
Gives # soarlot-red precipitate. | 
Has no action upon it, 
‘Turn it yellow. 


next to impossible to judge of the , 


physical characters, In order 
{; have recourse to comparative 
to MM, Robiquet and Anthon 


for two methods of determining the quality of cochineals ac- 
cording to the quantity of carmine they contain, ‘The process 


of M, Robiquct ’ 
decoction of different cochineals 


consists in decolourising equal volumes of 


by chlorine, By using a gra- 
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duated tabe, the quality of the cochineal is jadged of by tho 
quantity of chlorine employed for declorising the decoction. 
‘The process of M. Anthon is founded on the property which the 
hydrate of alumina possesses of precipitating the carmine from. 
the decoction, so as to decolorise it entirely. The first process, 
which ig very good in the hands of a skilful chemist, does nob 
appear to us to le a convenient method for the consumer. In the 
first placa, it is difficult to procure perfectly identical solutions ; 
in the next place, it is impossible to keep them a long time 
without alteration. We know that chlorine dissolved in water 
reacts, even in diffused light, on this liquid, decomposes it, ap- 
propriates its elements, and gives rise to some compounds which 
possess an action quite different from that of the chlorine aolu- 
tion in its primitive state. ‘The second process seems to us to be 
preferable, as the proof liquor may be kept a long while without 
alteration, A graduated tube is also used; each division repre- 
sents one-hundreth of the colouring matter. Thus, the quantity 
of proof liquor added, exactly represents the quantity in hun- 
dreths of colouring matter contained in the decoction of eochineal 
which has been submitted to examination. 

M. Anthon says,— The colouring matter of cochineal being soluble 
“in water, I have used thia solvent for exhausting the different 
“ ‘kinds which I have submitted to examination in the colorimeter. 
“T operated in the following manner :— 

“T foole a grain of each of tha cachineals ta he tried, dried af, 122° 
“Poh. [ submitted them five consecutive times to the action of 200 
“ grains of distilled water at water-bath heat, each time far an hours 
“for every 200 grains of distilled water I added two drops of a 
“conceutrated golution of acid sulphate of alumina and of potash. 
« This addition is necessary to obtain the decoctions of the different 
“cochineals exactly of the eamo tint, in order to ba able to compare 
“tho intensity of the tints in the colorimeter. Care must be taken 
“not to add to the water, which serves ta extract the coloring mat- 
“tor from tho different cochineals, more than the requisite quantity 
“of acid sulphate of alumina and solution of potash, because @ 
“stronger dose would precipitate a part of the colouring matler in 
" the state of lake, 

“ Tn order to estimate a cochineal in the colorimeter, two solutions, 
“ obtained as described above, are taken; eome of these solutions aro 
« introduced into the colorimeter tubes as far as zero of the scale, which 
“ig equivalent to 100 parts of the euperior scale; these tubes are 
e placed in the box, and tho tint of the liquids enclosed is compared by 
“Joolking at the two tubes through the eye-holo, the box being placed 
“go that the light falls exactly on the extremity where the tubes are, 
“Ta difference of tint is observed between the two liquors, water is 
“added to the darkest (which is always that of the cochinea) taken 
“as type) until the tubes appear of the same tint, For diluting tho 
“Jiquors the same water mast always bo need which has served to 
“extract the colouring matter of the cochineals under examination, 
+ otherwise the darkest decoction would pass into violet as water was 
“added to it tv bring back the tint to thesame degreo of intensity as 
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that of the decoction to which it is compared, ‘The number of parts 
“of liquor which are contained in the tube to which water has been 
“added is then read off; this number, compared with the volume 
of the quor contained in the other inbo, a volume which has not 
“been changed, and is equal to 100, indicates the relation between 
“the colouring power and tho relative quality of tho two cochineals. 
* And if, for example, 60 parts of water must be added to the liqu 
“of good cochineal to bring it to the same tint as the other, the 
“rolation of volume of the liquids contained in the tubes will be 
“int as 160 is to 100, and the relative quality of the co~ 
{chineale will be represented by tho same relation, sineo the quality 
“of the samples tried is in proportion to their colouring power. 

Dr. Do Ja Rue has separated the colouring matter from co- 
chineal, which be finds composed of C,, H,, 0, and has named 
it carminic acid. 

Some of the German chemists, supposing that the plant upon 
which the insect feeds might be tho source of the colouring 
matter, instituted a series of experiments to determine that 
point, but without success. The conclusion they came to was, 
that the snimal economy plays a prominent part in the forma 
tion of the colouring matter. 

Carmine is manufactured extensively in France, and is used 
for superior red inks, paints and for colouring artificial flowers. 
It is prepared on the large scale by boiling a quantity of cochi- 
neal in water with soda, and then adding to it a little alam, 
cream of tartar, and the white of eggs, or isinglass, which 
separates the carmine asa fine flaky precipitate. This procipi 
tate is carefully collected. 

There is something in the production of good carmine which 
is not yet fully understood. It is prepared most. snecessfully in 
France. It ia found that with a coal fire to boil the solution, 
a omaller quantity of carmine is produced than when a wood 
fire is employed, and there are many other minor points which 
show the delicacy of its preparation, 

The residue of tho carmine, and some portions of the preci- 
pitate from the cochineal, when first taken from the boiler, are 
collected and boiled in water; to this mixture ie added a eolu- 
tion of alum and chloride of tin, by which a beautiful red- 
coloured precipitate or lake is formed. Thia constitutes the 
pigment known as “carmine Jake.” 

Appended to this article will bo found practical recipes for 
some cochineal dy 

‘We now have to consider the possibility of cultivating cochi- 
neal in India on a larger scale than has been hitherto attempted. 
Numerous experiments have been made at various times, but 
with only partial success. The insect is found not only in 
Madras, where it was first noticed, but also in Bengal, the 
N.-W. Provinces, and the Punjab. In 1848 Dr. Dempster 
successfully dyed woollen cloths with dye extracted from tho 
inseet found on the common prickly pear, ‘The quantity of 


COCHINEAL, 597 


Inke obtained by him from the native cochineal exceeded that 
obtained from an equal amount of imported cochineal, and was 
also of a mote brilliant hue, Dr. Dempster laid particular stress 
on the advantage of cultivating the native insect in preference 
to importing foreign varieties, and his views were corroborated 
by Dr. McClelland of the Calcutta Botanical Gardens, who 
wrote on the subject in 1848. In the same year Dr. Fleming 
found numerona villagers near Amritsar engaged in gathering 
Cochineal inaects from the hedges of cactus or prickly pear. 
The cochineal was dried and sold to the Amritsar dyers ab 
one rupee a seer, It appears, however, that the growth of 
wild cochineal is very irregular, the insecta completely destroy 
the cactus plants wherever they appear, and some time must 
elapse before the plants can grow again. No returns are available 
of the quantity of native cochineal produced in India, But 
large quantities are imported vid Caleutta and Bombay for use 
in dying silk, as is shown from the following table :— 


‘Vailas, 

Rs, 
1875-76, 318,410 
1876-77, 186,024 
1877-7) 8,75,338 
1878-79, 207,809 


‘Tho bulk of the cochineal imported into India comes from Great, 
Britain, where it is recaived from various countrice, but chiefly 
from the Canary Islands, 

"Dr. Balfour, who has written on the subject, Jays stress on 
tho fact that the true Cochineal insest can only be propagated 
on the red slowered prickly pear, and will not grow on the yellow 
flowered variety or opuatia, The red flowered variety is, how- 
ever, abundant in various parts of India, and there is therefore 
ample means of rearing the true cochineal insect or the grana fina 
in this country. This is in addition to the facilities which also 
exis for cultivating the indigenous variety mentioned by Dr. 
‘Dempster, who wrote as follows :— 


uphe wild apecies can be greatly improved by culture and man- 
agement, ‘The North. Weston Provinces, inclading tho hill die- 
te triets, present a great vaticty of soil, climate, elevation, ée., which 
«¢snnst tend to modify the character of plants and the nature of the 
t¢ingects which feed upon them, Daly favourable localities have 
«been found already, and others moto favourable may bo dis. 
“ eovared.” 


Forest officers are particularly well placed for making practi- 
cal trials in the direction of cultivating cochineal, and there is 
every reason to believe that tho cochineal trade can without 
difficulty bo improved and widely extended, In thie way an 
important source of revenue might be developed and a largo 
trade produced. 
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Cockineat Crimson.—To every gallon of water used, add about 
2 ounces, by measure, of bichloride of tin, allow the sediment 
to asttle, and take the clear solution, and apply heat; when 
warm, work the goods in it for an hour or more. 

Boil in a bag of 2 pounds of cochineal, by suspending it on 
the surface of the water for half an hour; add this to the proper 
quantity of water for working the goods, the whole being at 
hand heat; wring the silk from the spirits, and work it in this 
cochineal golution for half an hour, then let it steep for several 
hours, keeping it well under the liquor; and finally, wash well 
in cold water. If the shade is not blue enough, a little cochineal 
dissolved in ammonia, may be added to the water; and after 
working in this for ten minutes, wring ont and dry. 


Cockineal Pink—This colour is dyed with less cochineal. 
About half pound will make « good colour,” Didlereut shades of 
Pink, rove, and crimson can be dyed by varying the quantities 
of stuff used, 


Cochineal Scarlet—Dye a deep orange by annotta, then wash 
and proceed in the same way as for crimson, passing the 
material firet through the spirits, and then through the cochi- 
neal, as stated above, 


To make Cockineal Liquor, or Paste—~Pat 8 ounées ground 
eochineal in a bottle, and udd to it 8 ounees, by measure, 
ammonia, and 8 onnees water; let the whole simmer together 
for a few hours, when the liquor is ready for use. 


NOTE ON THE EXPERIMENTAL CULTIVATION OF 
PITHECOLOBIUM SAMAN IN TUR HORTICUL- 
TURAL GARDENS, LUCKNOW AND SAHARANPUR. 


Constpenixa the bad seasons experienced since planting, tho 
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Pithecolobiums planted in the Exotic Plantation at Lucknow have 
made fairly good progress, They were received from Saharan- 

ur in 1879, and planted during the rains of that year: if raised 
Kom seed the previons year, their present age is six years. The 
highest troe is now 17 fect, with a spread of about 20 fect. An- 
other, whieh is not so high, has a spread of 30 fect, the girth of 
the stem, at 8 feet from the ground, is 19 inches. The trees 
look healthy and flourishing, and one or two haye shown a few 
flowers, but as yet no pods have formed, 

Tho soil in which tho trees are growing is a sandy yellow 
loam of fairly good quality, and the trees were planted in it 
without any special preparation, 

The first winter, after planting, they were severely injured by 
frost, but later on they threw out new growth; where the shoots 
were numerous, they were thinned out and a leader formed. In 
the two following winters the points were again killed, Lut, aa 
at first, the trees quickly recovered, and now, being strong, they 
do not appear to suffer from frost. 

Both in appoarance and habit, this tree greatly resembles 
Sirrus (Acacia specioea), with perhaps a greater tendency to 
spread ; it will probably equal it as a shada tree, and yield about 
the same amount of timber. If the pods are freely produced, 
and prove, as stated, acceptable to cattle, it may, on that score, 
prove a nseful tree. 

TE protected from frost for the first two years after planting, 
it will, I think, afterwards succeed with ordinary treatment. 

A series of experiments was carried out at Saharanpur in 
1879-80 and 1881, with the Rain tree (Pithecolobivm saan), 
the ultimate results of which were a failure. No difficulty was 
experienced in growing the treo during the hot and rainy seasons, 
but it was found that the temperature of the cold scason was 
too low for it, even when the trees were well protected. There 
were about fifty trees, from 6 to 15 feet high, planted out in 
different parts of the Garden at tho close of the rains in 1881. 
‘Tho winter of that year was exceptionally cold, and at its close 
not a single tree survived. 


NOTES ON NAGESWAR (MESUA FERREA) IN THE 
GARO HILLS.* 


Iw Assam Nageswar grows in the Brahmaptitra and Surma 
valleys from the plains up to nearly 3,000 fect above the level 
of the sea, sometimes pure and sometimes mixed with other 


* Following our practice of last year, we aro publishing the three best esshys 
‘written by the Students of the Central Forost School, who are now: etarng to 
their respective provinces after completing their course of instructlon. ‘They 
will not necessarily appear in tho order of merit —[ED.] 
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trees, such as Sama (Arfocarpus Chaplasha), Amari (Amora specs 
tabilis), Gmelina arborea, Rata (Dysorylom Binectariferum), Ping 
(Cynometra polyandra), Kurta (Isonandra polyantha), Cinnamon 
trees, species of Jambolana, &e. 

I have studied this tree in the Kamrup and Garo Hills forests, 
but chiefly in the latter place, and I would therefore, confine 
my remarks solely to the forest of that district. As implied 
by its name, the whole of the district is hilly. Tho hills are 
generally low and broken, with the exception of the central 
range, called the Tura range, which stretches from Tara, the 
civil station of the district, in an easterly direction, to the 
Someswari river, where it terminates in a precipitous manner, 
‘The length of this range is about 40 miles. ‘The slopes are far 
steeper to the south than to the north, ‘The greatest altitude 
js 4,602 feet above sea-level. This range divides the district 
into two portions, clearly distinguished from one another in 
respect of manners, customs and dialect. 

‘Phe country is well watered by numerous rivers and streams, 
of which the Someswari, Krishnai, Dudnoi, Jinari, Kalo and 
Nitai are the chief, Most of these rivera take their rise in the . 
central range which forms the great watershed of tho district, 
and join the Brahmapitra river. They are all perennial, and 
are navigable for small boats or canoes during the grealer part 
of the year tight up to the foot of the hills. 

Phe climate of the district is semictropical. The rains com- 
menea regalarly from tho Jatter part of May, and last till the 
middle of October, There are also occasional showers in March. 
The average annual rainfall at Tura is about 110 inches. ‘The 
average temperatore of the district is about 75°, South-west 
winds generally provail in the district. 

Phe rock consists principally of sandstone, gneiss and quartzite, 
with occasional veins of trap. A gvey nummulitic limostone 
Ties along the southern foot of the central range. Claystone 
‘and mica schist and also seams of coal are frequently met with. 

‘Tho whole of the district is covered with jungle, dotted here 
and there with small Garo villages, ‘The poople are wild and 
barbarous, but havo a strong predilcetion for bartor. 

‘here are many beautiful timber trees in the distriot, includ 
ing 8él, Nageswar, Tain, Champa, &e, ‘The forests on the Tara 
range ave very extonsive, and contain trees of grenh size and 
majestic appearance; but the steepness of the hill sidos and the 
distance of the range from good waier communication preclude 
their utilization to a certain extent. 

Broadly speaking the forests in the district may be classified 
ag follows :— 

1), Sal forest. 
2), Other deciduous forest. 
. Bamboo forest. 
Lower hill forest. 
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(5). ‘Nageswar forests 
(6). Upper hill forest. 

The last three classes of forests ocenr in the central range, 
while the hamboo occupies almost all the northern and eastern 
slopes of the reat of the hills, and sal and deciduous forest the 
more sunny aspects, 

Nageswar forest, the subject of this essay, forms a belt along 

the slopes of the central range at altitudes ranging from 1,000 
to 3,000 feet between the lower hill forests below and the upper 
Lill forests above, The so-called upper bill forests contain oake, 
chestnuts, magnolia, yew, &c., while the lower hill forests consist 
chiefly of evergreen trees and shrubs, including rattans, and 
form a much denser growth, Nageswar, ocenpying, as said 
bofore, the central portion of the range, grows very thickly at 
the beads of tho three rivers, the Nitai, Bhogai and Someswari. 
It thrives best in deep and loamy soils, due to the decomposi- 
tion of granitic rocks, gneiss, &e. ‘There is usually a good 
covering of vegetable mould, and an undergrowth of evergreen 
shrubs, but grasses owing to dense shade are absent. Fires 
rarely, if ever, occur in Nageswar forest. ‘The treo, requiring as 
it does considerable moisture in the soil, is naturally confined to 
damp sheltered localities. 
_, The height attainable by the Nageswar in the Garo Hills 
is about 80 feet, with a clean bole of 30 feet, and the average 
girth is ubout 6 feet, ‘The finest trees that I have met with in tha 
district are found at the head of the Simsang river, amongst 
Joose half decomposed gneiss and sandstone rocks in moist shady 
ravines. 

It is a tree of very marked habit, the outer aurface of the stem. 
or bole being marked with irregular grooves and indentation, 
giving it the appearance of having been twisted. 

‘The crown is thick, bushy and pyramidal, especially in young 
and isolated trees, 

‘The growth is slow, especially in the earlier part of its life of the 
tree. In two or three years it developes a strong leading shoot 
which pierces through the leaf canopy over-head with great energy. 

The seedlings develop a long strong tap-root, a cirenmstance 
«which renders their transplanting difficult, but which enables 
them to offer great resistance to strong winds and drought. 

Nageswar is a grogarious tree and sometimes forms dense, 
almost pure forest. Its associates mostly aro evergreen and mois- 
ture-loving trees, 

‘Nageswar is evergreen, and the lower and older leaves com- 
mence to fall at the end of winter, while a flush of new leaves 
comes out before March. ‘The young leaves are generally of 2 
pink or copper colour, and the érees in their new foliage can be 
Tocogmized miles off. 

The treo becomes fertile at from 15 to 20 years of age in the 
forest, but earlier in the open. It begins to flower here in 
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March, but the seed iz not ripe until September. The influence of 
ight and heat is very marked in the case of this tree in respect 
of the production of socd. Any one who has been in Nageswar 
forest during the flowering and fruiting season may have re- 
marked that trees standing close together do not flower every 
‘year, and when they do flower, they produce véry little seed; °* 
Whereas isolated trees flower and fruit abundantly, and that 
almost every year. Hence one may say that the flowering’ and 
fruiting of Nageswar are in inverse proportion to the density 
of the forest. ‘The flower is solitary and terminal, and rarel 
axillary, very sweet-scented, and is used medicinally in Bengal. 
The seed is very large and germinates readily if sown at once 
after ripening, Tt will not keep long on account of the oil it 
contains, ‘This oil is used in medicine and also for lighting. 
The seed is collected as goon as it falls, aa it is greedily devoured 


* + by pigs, porenpines and other animale, There is a good local 


demand for it, and it is sold at about 2 annas a seer. 

‘That Nagoswar coppices freely admits of no doubt, and I have 
econ a young tree when burnt down throw out strong shoots 
from the eollum, Again, I once tried to kill three young plants, 
growing in front’of a vest house at Kulsi, by cutting them flush 
with the ground, but as often as they were cut back they threw 
‘ont. new shoots. A tree 1h years old in a garden at Calcutta 
was felled, and the stool sent up new shoots, vs 

‘The heartwood of Nageswar is very heavy, bard ang durable, 
and is not eaten by white-ants. It is used genetally foh/house- 
posts and piles. Being very hard, it ia seldom sawn tp into 
planks, ‘The Garos are the only people who trade in Nageswar 
timber. They form themselves into gangs, the head of each 
gang taking ut a permit from the Forest Officer to cnt and 
export the trees, ‘The wood is brought to a check station, where 
the royalty is realized on it, and whenee it is floated down to 
market and purchased by Bengali merchanys, at raies varying 
from Rs, 4 to Re. 15 per log. ot 


Deira, 


: oarswan Sun, 
27th November, 1883. ' 
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PRICKLY-PEAR AS A PROTECTION FOR SAPLINGS. 


Momo. by H. 8. Tnoxas, Esq, of the Madras Board of 

Revenue, Ps 
Ir is not generally kvown what a cheap and effective forest 
conservator Cactus can be ‘made. 

In tracts covered with the common yellow-floworing Cactus 
or prickly-pear (Opuntia) and even in hedgerows of Cactus, it 
«Will be cbrerved that trees and saplings not unftequently crop 
* owt, It may be seen from the very railway windows. The 
{;  roason is that the Cactus bush, where large enough, effec- 
“- tively protects the seedling from cattle, goats, and men, and 
- trees of tamarind, Margosa, palmyra, &e., are found securely 

growing out of the middle of a Cactus bush, while all around 

the country is bare of trees. The Cactus also gives the young 
' seedling shade qnd a covert from the wind, As the Cactus is 
» itself a euperficia) soil-feeder, and mainly an air-focder, it does 
not choke the young seedling, the roots of which soon strike 
deeper than the Cactus roots. 
he trees now growing everywhere in Cactus are those sown 
by birds, the wind, and other accident, and are in consequenca 
comparatively few in number; whereas if man recognised that 
in large areas overran with Cactus, and abandoned to it as prac. 
tically irredeemable, the Cactus might still be made his useful 
servant in this manner, valuable timber and fruit-trees could be 
wn on a large scale at an infinitesimal cost, and when grown 

Re value of the tirober nnd fruit would lead to tho Cactus being 

cleared away at a profit, 

‘All that is necessary is that Collectors who have any extent 
of Cactus growth in their districts should for a month before 
the raing, employ a few men to broadesat treo seeds of sorts in 
the midst of the Cactus, and then leave them to nature, Re. 
50 from Jungle Conservancy Funds would probably sow a whole 
talok, and He, SOU a district. 

Almost every district in the Presidency has large areas that 
might be made to bear timber trees in this manner at an almost 
nominal outlay. , 

The areas covered with Cactus are also in the immediate 
neighbourhood of villages, so that this style of Jungle Conser- 
‘vanoy might be fairly earried out from Village Jungle Consor~ 
vancy Funds, and would evenftaily benefit the villagers, 

es ar 
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T do not advocate that any Cactus should be plafited, or, any 
about to be destroyed, left standing for this purpose; only that 
where it is existing in spite of us, it should be made the while 
to serve us in this manner. 

T do not wish to leave it unacknowledged that before writin 
the above I had,—thanks to his kindness,—scen the enclose 

aper by Mr, J, Steavonson, Honorary Secretary to the Agri- 
Vorticultural Socioty ef Madras, and that it suggested the 
leading idea that Cactus might be made a thorough protector of 
saplings; but I differ from Mr. Steavonson in not advising the 
planting of Cuctna, and in thinking that mature trees do not kill 
Cactus by their shade, 

A little judgment should be used in sclecting the seeds to be 
sown, Where the soil is hard and gravelly or rocky, the follow= 
ing may be taken:— : : 

‘Margosa or Nim (Azadirachta indica) —Tamil, Veppa; Telagu, 
‘Veppam. 5 : 

Tamarind. were : 

Palmyra and the date palms. | fe He Ra 

Gun-carringe tree (Auizeia Leblek)—Tamil, Vagai; Teluga, 
Dirisan: 

Albizeia amara—Tamil, Wunja; Telugu, Nalla-eenggae ‘ 
Albiazia odoratissima—Tamil, Karuvaga; Telugu, Shinduga, 


0. 
Gaaiuna tomentosum—Telugu, Oodrick ; where tha soil isa 

little better it is not improbable that Teak (Tectona grandis) 

may be grown in this manner, It is worth a limited trial, 

In sandy soil the Bassi longifatia—(Tamil, Hlippe; Telugu, 
Ippe) is a useful tree: so is the Casuarina, 

Hut. the simple rule is to grow the tree found to flourish 
naturally in the neighbourhood, and Collectors can doubtless 
obtain from Forest Oificers aeods of timber trees, with memoran- 
da of the soils they affect. . 

Tt should be borne in mind, that it would be uscless to sow the 
seeds of mere firewood trees, such as the black* and whitet 
thorn, whose value when full grown would be less than the cost 
of clearing the Cactus to get at them. ‘They can be better 
grown elsewhere. 


Avenue Planting. 


Each young tree planted on the side of an up-country road is 
commonly surrounded by a mud-wall—a most expensive plan, 
and one oft-times fatal to the plant. In any case, the wall 
stops the circalation of air, which is quite as necessary to heal. 
thy young growth as the prevention of rocking caused by 
violent winds, If the plant be small and weak, it ig smothered 


# Aoacia Arabiea (Tamil, Kuravela ; Telugu, Nalla tnmman).. 
t Acacia levcophiaa, (Tamil, Velveln ; Telogu, Tella tamma). 


worms, QUERIES AND EXTRACT. 627 


by the soil washed down by the rain and baked bard by the sun, 
or perhaps drowned by the water collected within the wall. / A 
wall of open stone-work is not 20 objectionable, except, on the 
score of expense; and nothing could be Letter than a fence of 
dead thorns, but for the prize it offers to the village stick~ 
gatherers, and the consequent perpetual restoration it requires ere 
the tree is, say, four years old, and able to take care of itself, 

The Municipal Commissioners of a large town in the Mofussil 
estimated every tree grown along their road-sides protected by 
the above methods as having cost Rs, 5 to 6. Had those 
trees beon grown and protected in the manner suggested below, 
each tree, when old enough to have the fences removed, would 
probably have cost under 12 annas, or roughly 2 annas for plant- 
ing and fencing, 8 annas for watching and keeping the guard 
within bounds, and 4 annas for clearing away and destroying the 
fence when done with. 

Probably one of the greatest curses of Agricultural Southern 
India is Opuntia, the common yellow-flowering prickly-pear. 
‘Large tracts of country are said to have gone out of cultivation, 
or aro not cultivated in consequence of its sturdy growth. Vast 
sams of money aro annually spent by ryots and Local Fund 
Boards in resisting its encroachments, and perhaps at firet sight 
there ia scarcely “a subject in the vegetable kingdom ¢o utterly 
without a really profitable use. ‘True, its fruit is largely eaten 
Dy the poor in times of scarcity, and its fleshy blades have been 
used as fodder; but its common, and perhaps most unprofitable, 
use is.ae boundary fence,—a use, for which the constitutional 
want of foresight of the ordinary native of India renders it 
singularly unsuitable. ‘The ryot throws the blades into a ridge 
along the side of his field, sows and xeaps his dry crop, and 
forgets the enemy to which he has deliberately given a lodgment, 
‘When ho returns to replant for the next season, he finds that 
every fragment of the prickly-pear hag rooted and sent forth 
shoots, and that his hedge instead of being 8 feet wide is 6, and 
that in spite of his feeble clippings it moans to increase, and 
that by arithmetical progression. 

But even while the prickly-pear devours the arable land, it 
has a use, and that a great one, It is nature’s own bulwark for 
scodling trees. Into the midst of the'great rampart the winds 
drive the broad, light pods of Albizzia and the drifting seeds of 
the Cassia, while the birds and eras t add their quota in the 
shape of the more weighty sceds of Acacia, Cuirkapillay, Nim 
aud Tamarind, which far beyond the reach of cloven foot and 
biped, germinate and thrive amazingly, ‘Travellers will observo 
along canal bonks and rond-side slopes and in village waste places, 
that'in the middle of most clumps of prickly-pear stands and 
growa a healthy sapling; and it may be stated with little fear of 
contradiction, that in many and many a village in this Presidency 
were it not for the prickly-pear there would not exist asingle tree. 
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Often and often the good deeds it has done may he aeen long 
after the plant itself is swept away. The Collector or some 
other officia) comes through the village, and is shocked at the 
rampant wnannitary growth. An edict goes forth ; the prickly: 
pear is doomed, probably not a day too soon; holes are dug and 
the succulent stems are cut down and returned to the soil from 
which they sprang, but the trees they sheltered are left standing. 
Those that got the first start and have made the most of their 
four or five yeara of life aro enfo, but the slender two-year old is 
soon destroyed, A flock of goats comes by, and every leaf is 

juickly stripped from the sapling; these are followed by the vil. 
lage dame,—the thrifty housewife who sees not the future, but 
only what she is pleased to consider a dead stick, without thorna 
severe enough to koop her olf,—and the poor young tree is 
speedily added to her basket of cow-dang. 

Let us utilise the prickly-pear; let us tame, train, and render 
the savage amenable to discipline, and it will serve us well, 
‘Nature itself has proclaimed it to be the very best protection for 
the young tree. Its thoras bid man and beast stand aloof, while 
its shelter protects the tender shoots from being knocked to 

ieces by the rude wind or parched to death wy the pitiless sun, 

uch powers ara any to apply. ‘Tet two or threa enbie feet of 
soil be loosened with the pick or crowbar,—never mind the stones, 
trees like to work their roots in and out amongst loose stones, 
which also help to keep the soil open and moist,—in each spot in 
the tope, belt or avenue where a tree is intended to stand; in the 
centre of each spot plant your little tree, or bury a few seeds of 
tha treo which you see growing in similar soil in the neigh- 
Dourhood; and over the whole spot for a space, say, 6 to 8 
feet. in diameter, epread branches of prickly-pear. ‘This being 
done just before the raing, little (if any) watering will be requir 
ed ; the ceeds will germinate and grow rapidly in natural course; 
or caro has been taken go to prop up the young plant as to 
prevent the wind shaking it too much before it has spread out 
ita own roots in the newly loosened soil, a healthy young tree 
will soon unfold its leaves above the surrounding spines, The 
per, tree and its guard will grow gaily side by side, the thorns 

ecoming a bush as the plant becomes a sapling. After a year 
or 80 as the Cactus spreads, the man in charge of the plantation 
must go round from day to day with a bill-hook with a long 
handle, auch as ix used in England to switch hedges, and lopping 
off the spreading arms of the prickly-pear, throw thom on the 
top of the mass, of course preventing the central arms from over- 
topping or interfering with tho upward growth of the tree. The 
result. will be, according to soil and situation, in from three to 
six years, a young treo with a stem of 10 fect to the first branch, 
too tall and strong to be injured except by Jethal weapons. 
Then the tree’s protector has served the purposo for which it 
was created, and must be destroyed, though in the course of 
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nature it would gradually die away under the (to it) suffocating 
shade of ita own nursling, for it cannot live without the sua. 
‘The Cactus must be cut down, and buried too deep for ite sturdy 
shoots to reach the surface, or in the wet season drowned in the 
nearest pit full of water, or in the dry weather merely spread out 
and turned over in the eun till it is too dry to root, and the tree 
that it nursed will remain while— 
4 Hea if 
Bani iene fa aap 
Gaily to bourgeon and broadly to grow.” 


THE PROCESS OF EXTRACTING ALOE-FIBRE. 


(Brom Proceedings of Madras Board of Revenue, dated 29th 
‘May, 1883), 


In the extraction of sloe-fibra great enre should be taken ns to 
the method applied, ‘A method has lately been discovered of 
extracting the fibre in the most economical way, and its adoption 
may with edvantage be mado to supersede the present mode of 
extraction by beating the leaves, and steeping them in stagnant 
water. The now machine introduced in the colonies of Bourbon 
and Manritiva is a kind of scraper, which consist of a wheel, ag 
dig as a common cart wheel fixed upon a stand, and surmounted 
throughout ite circumference by 14 or 15 scrapers one foot apark 
from cach other, fixed in the wood, and kept firm by means of 
pegs; and is put in motion by means of a propeller, In front 
of the wheel, within a carefully-defined space, ia a piees of wood 
against which the scrapers press, and according as the wood is 
too near or too far, the fibres of the leaves placed upon it, are 
either out, or not sufficiently scraped. 

In the newest and best form of this machine, the pointed end 
of the leaf is first ecrayod, and the leaf moved on till the whole 
has passed under the scrapers. 

Experiment haa shown that the method doscribed above ix 
offectnal in extracting fibre, without great waste as is found to 
de in the ordinary mode of extraction by beating the leaves, and 
leaving them to goak in the stagnant water for a time. 

‘Phe steeping process, however, is necessary when the threads 
are intended for making clothes, for this would make the threads 
softer and stronger. 

‘Aloes afford necessaty material for making cords and ropes, 
and ean with advantage be substituted for hemp and flax ropes. 
This fibre also serves to make up all that is necessary to harness 
animals of draught and burden, 

‘The fibro is sufficiently good to furnish an article of commerce 
of the firet order, and is destined to acquire in the future » 
considerable value, especially since the prejudice against white 
cordage seems to be disappearing. It is to be hoped that im. 
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portant experiments will be undertaken to ascertain what are 
the best conditions in which the leaf should be ent, and also 
whether it ia not possible to extract the fibre by mechanical 
means, Care should also bo taken, when preparing the ropes, 
not to eut the fibres when turning thom; thia is a delicate 
operation which should be entrusted to professional ropo- 
makers, q 

‘The aloe grows where nothing else will grow, without cul- 
tivation, without expense, No injury whatever can be done to 
it cither by drought, inundations, eyclones, or any of the ine 
numerable evils which often prejudicially affect the cultivation 
of ordinary crops. 

As already explained above, the aloe produces at present, t 
fibre, an average of about 3 pet eent of its weight, whilst wil 
the old apparatus 2 per cont. was hardly vealized, The fibre of 
aloes packed in bales was sold some time back in the London 
market at an average price of from £30 to £32 per ton, but ree 
cent accounts show sales at £38 and £20, or an advance in 
price of £8 to £10 per ton. These figures prove great stability 
in the price of the article, and are explained by tho follow- 
ing extract from Dr. Forbes Royle’s work already mentioned 
above i= 

“Tt bas often beon said that that the only means of knowing 
tho value of fibro or of any other produco is the price which it 
realises in trade, This is very trne as regards known articles, 
but, if a new produca be sent to a market, few persons will buy 
it, because it requires new machines. I have been told that many 
years must elapse before a new article can draw the attention of 
purchasers ; this is likely, for it is one of the laws of commerce.” 

‘As regards planting, much need not be said. The aloe may 
be planted in all seasons, and from saplings of one year, or two 
or even three years old. It is best however to plant from seed. 
‘Phe older the aloes are when transplanted, the sooner the stem is 
formed. Aloes planted from seed or from saplings of the first 
year take five years to attain their full development, whilst, if 
transplanted at a height of from 18 or 20 inches, they are fally 
developed in three years. 

In the Mauritius may be seen growing spontaneously the 
following species of aloes :— 

Agave americana” (American or blue aloes). 
2) “ Agave angustifolia” (aloes with small leaves). 
8) “ Foureroya gigantea ” (green aloes). 
Ong Pomeroy Bigantea’ var’? (cabbage or Malgacho 
sales). : 

The species known in the Mauritius as’ green aloe came 

originally from South America and the Antilles, 


‘Tun tare Axa Raub 1 Danae. : 
from the Pioneer regarding the late Aka raid, which is a piece 


We give below some paras. 
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of irisolence that might have been anticipated considering the 
ciroumstances of their treatment by Government. 

Every cold weather, these hill-men, fully armed alter their 
own fashion, come down to Tezpur, the district head-quartevs, to 
receive what they call iribute from Government, really a species 
of blackmail, which is a legacy left: us by the old Assam rajas, 
who used to seoure their frontier from raids in this way. 

The hill-men are greotly feared by the villagers, as the latter 
Know what treatment to expect from them in case British rule 
should terminate, and they are not at all assured as to its duration. 

During the cold weather the villagers bury all their ornamenta 
and pens and aorply the hill-men with free quartere in their 
own villages until the latter are pleased to return to their own 
country. 

Phis treaiment hoa encouraged tho Alas io assume a sing 
larly insolent air, and to form quite a contemptuous idea of the 
British power, and they will now probably get a lesson which 
has been only too long delayed. 


“Tho Akes, a tribe inhabiting the sub-Himalayan district to tho 
north of ‘Tezpur, have given no trouble since 1835. But lately 
some ill-feoling grew wp on account of the forest reserve and tho 
restrictions ou tapping India-rubber trees in Govorument foresta, 
which culminated in tho recent raid, the real story of which is ag 
follows:—On Novernber tho 10th, a party of about 100 Akes mado 
their appearence at the forest offica at Balipara, 20 miles north of 
‘Tezpur. They behaved quietly at first, and said thoy wanted to buy 
Tice; but having got hold of somo liquor they grew uproarious and 
went off in the evening, carrying the Forest Ranger and Clerk with 
them, Tt was hoped at first that it wae only adrauken freak, but 
the captives have not been retarnod since, eid ineles ea ake lately 
went into the Lill country with tie Lakhider or Honorary Magistrate 
to get articles for the Caloutta Exhibition, say that a conference of 
the tribe took place, at which it was determined to detain the Lak- 
hhidar, and to make an expedition to Balipara after the conforonco, 
"The “Flchider is still detained. ‘The Chief Commiasionor haa 
collected 200 Frontier Police on the frontier, and bas sent a message 
demanding the rendition of the eaptives and of tho ringleadors in 
their capture, with an apology. ‘The country of the Akes is unsur- 
veyed and little known; but the tribe is only armed with daos and 
arrows.” 


“Tho latest news from the Aka country does not tend greatly to 
the development of the situation; but tho Madzadar, who having 
been sent up into the hills to collect curiosities for the Yixhibition fell 
into the hands of the tribe, has not yet been surrendered. The raid 
seems to hava been conceived, in a rollicking, jovial spirit not un- 
worthy of Lever’s Irishmen. We read that tho unfortunate Forest 
Clerk who was carried off was first compelled to treat tho party to 
liquor, and afterwards pressed to eccompeny thom to the hills. Whe 
he atill excused bimeelf, his visitors seized the unfortunate Babu and 


. 
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slong him to ® bamboo, hands and feot tied, aa the acconnt says, “like 
deer.” Unless the Babz was an indifferent specimen of hia race, 
‘wo may imaging that his captor mnst hare been very soon tired of 
earrying him.” 


“ Meantime it may be worth while to explain who tha Akaa are, 
They belong to a race which, under various names, peoples the eastern 
line of the Himalayas, from the eonfines of Bhutan to those of the 
Shan States and China. Of the various tribes, connected by inti 
mate linguistic and ethnological affinities, into whickt thia race is 
vided, tho Akas are the westernmost, being in fact next neighbours 
to Bhutan, How far back they go in the mountains, ive. how far 
northwards the tribe extends, fe a question upon which nobody ean 
Yenture an opinion, but tho’ probebility is that intercourse with the 
plains is restricted to the inhabitants of a comparatively small oxtent 
of country. ‘Tho Akas are Mongotian in feature, and rather chort of 
stature, solidly built, uud with a complexion which looks ruddy beside 
the darker faces of tho plains. ‘Theirarms aro the spear, the dao, and 
the bow. They have uo organisation for military purposos, each vil- 
age being an independent community under its own chief, nor hava 
they ever shown a tendency to aggression, Their religious belief is 
of the vague and primitive character common to all the cognate 
tribes, Thoy worship the epirite of their departed ancestors, and the 
demone enpposed to inhabit mountains and rivers. ‘Theso have to be 
ed, lest they should do one a mischief, but of any definite 


notions regarding a fnture state the Akas seem to be utterly dosti- 


tute, They are not on bad terms with their immediate neighbours 
in the plains, nor do the villagers profess to be afraid of them, Tt 
seems probable that some dispute about rubber-tapping may really be 
at the bottom of the prosent business, and the Akes may have carried 
off the two forest officials not co much by way of revenge as with the 
intention of compelling the superior authorities to listen to their 
supposed grievances.” 


The Ala affair has enddonly assumed a serious complexion,” We 
Team by telegraph from Assam that messengers have returned from 
tho Akas bringing insolent letters in reply to the Chief Commissioner, 
and demanding the surrender of tho entire forest reserve, sbont 106 
square mites of land, before they surrender their captives. ‘Tho twa 
Forest Clerks ara still alive, but tho Lakhidar died after five days’ 
illness. ‘The Government have sanctioned a military expedition to 
bring the tribe to reason, and it will consist of the 48rd (Assam) 
Native Intentry, part of the 12th Native Infntry, and some Sappers 
with mortars, under Brigadicr-General Hill. ‘Tho military are being 
rapidly pushed forward, and overy effort will be made to atrike quick- 
ly, in order to save the lives of the eaptives.”— Pioneer, 


